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J57| Abstract: 

PURPOSE: To obtain a gene DNA derived from coryneform bacteria effective for 
participating in an integration of membraneous protein to membrane. CONSTITUTION: A 
secY gene DNA is isolated from Brevibacterium flavum MJ-233. The base sequence of 
the gene is determined and stable ptasmid pCRY 30-secY is formed in the coryneform 
bacteria having this gene DNA segment. 
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(22) ttifiBB ¥^4^(1992)12^ 7 B 

*jfr&m3o$s& i w&m^mti 0 «e 4 *i ui 170 
ttK^AB^^x^^fgo r¥&4^&B*£Ba: 



(u)i^tbia^#^ 
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(43)&WB ¥jft64KHM)6/!21B 



F 1 ttfKftgcttjfr 



C12N 15/00 A 
«S3t* H*S1<7)&8(:£ 14 M) fc**JCKf£< 



(71) ftHA 000006057 

&tf«^ffl&A<D ft- TS 5 # 2 ^ 
£«IIW8^jtflr** 8 T@ 3 § 1 

m&mmmmm** s t@ 3 # 1 ^ 

(72) &§^ 

R«««ft?WaHT** 8 T@ 3 # 1 ^ 
(74)tf»A #a± lij* 



(54) c^a>^*i ^seir^-oia^ii^^^-rsae^DNA 
(57) ism Htx«) 

*K B9 6 ififc^- DNAiDitt, 

im&] 7lstr/<?y"V r?J* . -2 3 3 

frb-tvtrVJ (secY) Bfi?DN AfrlMlL r 

s e c YttflJRUfc. 
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im^l] ^y*S!»S6*<^lSffifiH<0K^|i e^-ty^r?^ (secY) T*^6f^JglgS^(7>ia 

^ itfc?- D N A. fi^DNAo 

[§8**52] = y utv^^y £A . 7 l&#Jg4j fcODNA&gem*^£ft*1r;y*? 

( Brevibacterium f I a v u ( s e c Y) i&frrfDN A 0 

m) M J 2 3 3 -CfcSS8#^ 1 &m<D)&&*D N A 0 

CTGTCCGCa TTATTCAGGC ATTCAAGCAC GCCGATCTGC GTAAGAAGAT TTTCTTCACT 60 
ATCGCAATGA TCGTTCTATA CCGCATCGGT GCGCAGATCC CTTCCCCGGG AGTTGACTAT 120 
GCAACGATTA GTGGTCGTCT GCGTCACTTG ACTCAGGATC AGTCAAGCGT TTATTOGCTG 180 
ATTAACCTGT TTTCCGGTGG AGCGCTGCTG CAGaGTCCA TTTTTGCTAT TGGTATCATG 240 
CCGTACATCA CGGCGTCTAT TATCGTGCAG CTGCTGACTG TGGTTATTCC ACACTTTGAG 300 
GAGTTGAAGA AGGAAGGCCA GTCTGGCCAG GCCAAGATGA TGCAGTACAC CAGGTACTTA 360 
ACGCTTGCCT TGGCGTTGCT TCAGTCTTCG GGCATCGTCG CGTTGGCGGA CCGTGAGCAG 420 
CTGCTTGGCG CAGGCATTCG CGTGCTGTCG GCTGATCGCA ACTTCTTCGA CCTCATTGTT 480 
TTGGTCATCA CCATGACTGC GGGTGCAGTG CTTGTGATGT GGATGGGTGA GCTCATCACG 540 
GAAAAGGGCG TAGGCAATGG TATGTCGCTG CTGATTTTCG CTGGTATCGC AACTCGCCTC 600 
CCAACTGATG GCATGAACAT TCTGGGCAAC TCCGGCGGCG TGGTTTTCGC TGTTGTTCTG 660 
GCTTCCGTTC TGATCCTGGT CATTGGTGTT GTATTCGTTG AGCAGGGCCA GCGTCGTATT 720 
CCAGTGCAGT ACCCAAAGCG CATGGTGGGT CGTCGTCAGT ACGGTGGTTC TTCCACTTAC 780 
CTGCCTTTGA AGGTCAACCA AGCTGGTGTT ATCCCAGTGA TCTTCGCGTC TTCCTTGATT 840 
TACATGCCAG TGCTGATTAC TCAGATCGTG AACTCTGGTT CGCTGGAAGT GTCTGATAAC 900 
TGGTGGCAGC GCAACATCAT TGCGCACCTG CAGACGCCTT CTTCCTGGCA GTACATTGTT 960 
TTGTACTTTG CACTGACCAT CTTCTTCTCT TACTTCTATG TTTCTGTTCA GTATGATCCA 1020 
GCTGAGCAGG CTGAAAACAT GAAGAAGTAC GGCGGATTTA TCCCTGGTAT TCGTCCGGGC 1080 
CGTCCGACTG CTGAGTACTT GGGATTCGTC ATGAACCGCC TGCTGTTTGT TGGTTCCCTG 1140 
TACCTGGCTG TCATTGCTGT GCTGCCAAAC ATTATGCTGG ATCTAGGTGT TGACGCCGGT 1200 
TCGGCCGGAG CAACTCCATT CGGCGGAACC GCAATCTTGA TTCTTGTATC TGTTGCACTG 1260 
ACCACAGTGA AGCAGATTGA GAGCCAGCTC CTGCAAAGCA ACTACGAAGG ACTTCTAAAA 1320 
TAA 

[?»^JS5] fr(n>Tz;mW\-QfF*ixZ>-ty?7<< (secY) iffc^DNA 0 

Val Ser Ala lie lie Gin Ala Phe Lys Asp Ala Asp Leu Arg Lys Lys 

15 10 15 

lie Phe Phe Thr He Ala Met He Val Leu Tyr Arg He Gly Ala Gin 

20 25 30 

He Pro Ser Pro Gly Val Asp Tyr Ala Thr He Ser Gly Arg Leu Arg 

35 40 45 

Asp Leu Thr Gin Asp Gin Ser Ser Val Tyr Ser Leu lie Asn Leu Phe 

50 55 60 

Ser Gly Gly Ala Leu Leu Gin Leu Ser lie Phe Ala He Gly He Met 
65 70 75 80 

Pro Tyr He Thr Ala Ser He He Val Gin Leu Leu Thr Val Val lie 

85 90 95 

Pro His Phe Glu Glu Leu Lys Lys Glu Gly Gin Ser Gly Gin Ala Lys 

100 105 HO 

Met Met Gin Tyr Thr Arg Tyr Leu Thr Val Ala Leu Ala Leu Leu Gin 

115 120 125 

Ser Ser Gly lie Val Ala Leu Ala Asp Arg Glu Gin Leu Leu Gly Ala 

130 135 140 

Gly He Arg Val Leu Ser Ala Asp Arg Asn Phe Phe Asp Leu He Val 
145 150 155 160 
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Leu Val Tie Thr Met Thr Ala Gly Ala 
165 

Glu Leu He Thr Glu Lys Gly Val Gly 
175 180 
Phe Ala Gly lie Ala Thr Arg Leu Pro 

190 195 
Gly Asn Ser Gly Gly Val Val Phe Ala 

205 210 
He Leu Val He Gly Val Val Phe Val 
220 225 
Pro Val Gin Tyr Ala Lys Arg Met Val 
240 

Ser Ser Thr Tyr Leu Pro Leu Lys Val 
255 260 
Val He Phe Ala Ser Ser Leu He Tyr 

270 275 
He Val Asn Ser Gly Ser Leu Glu Val 

285 290 
Asn lie He Ala His Leu Gin Thr Pro 
300 305 
Leu Tyr Phe Ala Leu Thr He Phe Phe 
320 

Gin Tyr Asp Pro Ala Glu Gin Ala Glu 
335 340 
Phe He Pro Gly He Arg Pro Gly Arg 

350 355 
Phe Val Met Asn Arg Leu Leu Phe Val 

365 370 
He Ala Val Leu Pro Asn He Met Leu 
380 385 
Ser Ala Gly Ala Thr Pro Phe Gly Gly 
405 

Ser Val Ala Leu Thr Thr Val Lys Gin 
420 425 
Ser Asn Tyr Glu Gly Leu Leu Lys 
435 440 

DNA^AJfi»^7^^ K. 

dn a £ * *v*oitomft-cm®®mmm$:mzm&* 

ISSN'S 8] ft&i%7&&<D77X? K-c»B«ft$ 
[000 1] 

a^sfcae-T-sHo-ts^PY (secY) mfc+ic 



Val Leu Val Met Trp Met Gly 
170 175 
Asn Gly Met Ser Leu Leu He 
185 

Thr Asp Gly Met Asn lie Leu 
200 

Val Val Leu Ala Ser Val Leu 
215 

Glu Gin Gly Gin Arg Arg He 
230 235 
Gly Arg Arg Gin Tyr Gly Gly 
245 250 
Asn Gin Ala Gly Val He Pro 
265 

Met Pro Val Leu He Thr Gin 
280 

Ser Asp Asn Trp Trp Gin Arg 

295 

Ser Ser Trp Gin Tyr He Val 
310 315 
Ser Tyr Phe Tyr Val Ser Val 
325 330 
Asn Met Lys Lys Tyr Gly Gly 
345 

Pro Thr Ala Glu Tyr Leu Gly 
360 

Gly Ser Leu Tyr Leu Ala Val 
375 

Asp Leu Gly Val Asp Ala Gly 
390 400 
Thr Ala He Leu lie Leu Val 
410 415 
He Glu Ser Gin Leu Leu Gin 
430 



[0002] 

stVx D t T • =3 y ( Escherichi 
_a_ c o M ) |C:fcl>T£< [Annu 
a (Review Genetics 2 4 , 2 15 — 
248, 1990. Annual Review of 
Biochemistry, 6 0 , 10 1 — 12 4, 
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1991] % m&fzvtm^nmv&wzM-tzmfc+t 

VX secA[Journal of Bacteri 
ology, 1 5 0 , 686-691, 1982]. s 
ecB [Journal of Bactcriolo 
gy, 1 5 4 , 254-2 60, 1 98 3]. secD 
[Journal of Bacteriology, 

1 6 9 , 1286-129 0, 1987], secE 
[Genetics; 1 1 8 , 571-579, 198 

8] „ s e c F [EMBO Journal, 9, 32 
09-3 2 1 6, 1 990], secY [Nuclei 
c Acids Research, 1 1 , 2 5 9 9 — 

2 6 1 6, 1 9 8 3] m&&t>flX^Z> 9 

[0 0 0 3] :nW-CsecA, E, Yififc^Wt. 

s e c Y&&*t LXtt. 3i y x y t T • V ( Esc 
herichia coli ) SjfeO&is^F [Nuc I 
eic Acids Research, 11, p. 2 
59 9-2 6 1 6, 1 9 8 % /<^W* • if-^/U 

* ( BaciMussubtilis ) &&<D$lB* 
[Journal of Biochemistry, 
1 0 7 , p. 6 0 3-6 0 7, 1 9 9 0#f$] 

y *S!«B«A*^ s e c YifiGmcoi t£fc<D& 

[0 0 0 4] JKS6SHJto^©^J:*)ttttlLfc 

£LTWH-£c:*#-e£3 0 La»ufe*se>. use® 

S^a V • (inclus ion body) £ 

£lCttfei&t*J:%*.C>*l£ [Mo 1 e c u 1 a r M 
icrobiology, 305-314, 199 
0, FEBS Letters, 2 7 3, 7 5-7 8, 

i 9 9 o&mi • 

[0005] 

WWU 8*** d tic J: 9. #J&856K<0E*Sfi 

Y5fta^DNA€:^l«"r6C^iC^U. 



[0006] 

tf. (i) 3y*ffl»»**ott«e«<DR^(D»*a 

^^^"re^e^DNA, (2) ^tJafe^DNA^ 
AZtittM&TLyyXx Kfttf (3) ttfifta.:/?.** 

[ooo7] j^t. **wtciov^T$b*c»ai(cttw-r 

fc^DNAj ffll&R*§&K(DR^»*&*, 

Ki-ftBfisT-DN A-Cfei sec Yi9 
^DNA^tfDNA^ («T* rA»rtfj 

mzto\.*xK&&'tz>zki>*tmxkzifi % &mm± 

[0008] c jx b aMMWk±4M» <b Altftf 5:39^ 
AWK-ii, ±fa^y*®*fl8. Mfctf^wtr/^^y * 

A • y^/^K ( Brevibacter ium f 1 a 
v urn ) MJ-233 (FERM BP-I 4 9 7) I* 

[0 0 0 9] 5fcT, ^Utf^^^y 77^UMJ 
-2 3 3«cO^H^blfefe^DNA^lU-f^o w<D 
SfefefrDN A*a3tt»«IR#*. E c o R I 

^T&£#DNA£5££lC#ArrS 0 #e>n^DNA»f 
tf^o-^v^^-, ^xtfpUCl 18 (Sfi 

itai) k#au r©^**— ^fflv^T^->^y tr • 

=» y J M 1 0 9 (S&SS) ttHHEfcU SfnEilflE 

[0 0 10] ^bivS^Wfc&tt*!}^;^ KDNA 

515 s e c Y3Se^O*a««KW«:^i3-^l: LTfflv^ 
*1MF>W7!> ^-tf"> 3 vUJ:0, J$A£*tfc:/ 
l/f/^r!)!)A • 77/<AMJ-2 3 3#$kfeft&* 
(OAWr>r$r{iB- A>< UTftb 

H*A«^*$6lcjB3**!lW»*«r«^r§}|WL, » 
bix6DNA»fK-^^S<0^^^~-|C|fAL, aci/acy 

MJ;^7^; kdna^jawu /^/yy/f^ 

Va ViCi O^A$nfc^Ulf/<^xy • 77^ 
M J - 2 3 3tt%&tt**<0Attfr£«8 • 

[00 11] ^<DJ:9^t.T^bixiA»r>r^ — Dtt, 
±Se7Vf/^7 i y - - 2 3 38:cd& 

&#DNA&«j|Rftt$E c oR I <D5t±ftf&\Z.£ 
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fttftll. 5kb©DNAW$rW5:<b«#5. r 
<T>m\. 5 k s e c Yifi^DNA^tf DN Ai 

[0012] 
[ftl] 
%i% 

$ligfi*% Smgg(fr& flBr»f>{-<P*tS (k b) 

Ball 1 0. 4, 1. 1 

P s t 1 2 0.3,0.5,0.7 

S a c I 1 0.6,0.9 

Sma I 1 0.2,1.3 

loo i 3] fc*5. #w&#K:fc^-c> mmmmicxz 

KfcKozfr&ic ft t * i %r # n - * y/u«^i<)*> j: a? 5 
y r * v »>t s w*tisaL&m>\zm u *MB 

[00 14J rtattf|frtt<D*££j 5:^7^^ 

tt v 3:^*0 t7 • 3!I(D7A^77-^ (X p h a g 
e) 4>DNA£#JPHfi?3SH i n d I I I -?$9RffLTfte> 

r • 3 x )<nyr^ 1 74 77-^ (0x17 

4 p h a g e) tf>DNA£ftJJ8g*&Ha e I I I -C£J»r 
Lr^P>tt65>T-fi|5£^J<DDNA»f^OI^-2KyT^ y 

»NA»rW«^7X^ WDNA»r^ 

*t^ixe>*£ *^3DD»L-C*»5. **5, &DN AKJrK" 

StSXfrSJIiU tto. 1 k bd>fc l k hJm<n#iK<r> 
±#£ico^rii4%#yx^ y/ur^ k-//hb«*» 

|o 0 1 si — ±geo:7*u-ev<*r y *a - 77/< 

AM J - 2 3 3<Dffeft#DNA£fi|fiR#SSE coRI, 
Kpn Hz£<z>XWWrXttfflVmmKp n ITIW 
"T6wi:^J:9»e>*tS*&$ASJ»l. 5kbODNA 

sifciipuci 19 immmso *m^**J?***s 

eoxy chain t 
erminationffi, Sanger, F. et. a 

Proc. Natl. Acad. Sc i. US 
A, 7 4, 54 6 3, 1 9 7 7) l£ & *) tkfe-f Z> Z k & 
-C£*. Cl<OJ:9lcU-Cft36Lfc±E»l. Skbwn 
NA»fK*<OJfiJSE3?!l^^-— r/vy-^^ y^7 Is — Ms<D 



ffftHfteifca e cYii^DNA«, KEEKS 
<?>ffi?iJS^l^^K^I^W-r6t^T*>'?. 44 01S§ 
<OT ^ /SfcS:^- 1 3 2Q0>m3km*bmftLZti 

[ 0 0 1 6 J ±E<D&SE?iJ&££i-**3BiH«> sec 

«cDNA*^7>fi$ixfct>oo^/j:f>i*. SJMIt«&*i 

5DNA^8I, ^IX^y^^Vlt^S y s t em 
- 1 Plus SrfflV^r^dc*tLfcfc^fcoTt«fc 
V\ 

[00 1 7] te^jftK/i/^^ryDA* 7 

7^AM J - 2 3 3 ©!feMDN AA»€>*|»SFii5** 

^coks g s^^ifl^^icBa^i-aae^ d n a 

tt. sec YSfs^jSttaiftft&jmttKttfe 

■r^OlM*, *IS^CDit|5^DNAlCcl^$^5'bWC 

[00 1 81 »±lc»«Ufc***aas|&l. 5kb<9D 
NAW^HlR»*tJ:5«I»jfeJiH«rHllc^t-. * 
369ftf>s e cYliSfDNA^trDNA^ (A»r 

anagrt-es e c Yae^*«i^K*sprK«jajft*.^7 

[0 0 19] *tz. *&W<Os e c Ym&*&&mZit 
*< , sec Yae-7-0(E^«r§H*6$-fr5fci6«)lBtt^ 
[00201 **WOA»^«:3|Ai-5 Ct^t^ 

3-2 10 1 S 4*2r'£mz&n<D77 X* KpCRY3 

0 ; ^P3¥2-2 7 6 5 7 5&kmzK&*>75x $ K 
PCRY21, pCRY2KE, pCRY2KX, pC 
RY3K pCRY3KE&tfpCRY3KX;» 

1 - 1 9 1 6 8 6^^IC|5«C0^7X^ KpCRY2 
WpCRY3 ; ^BS5 8-6 7 6 7 9^fc«HCgS« 
Op AM3 3 0 ; Wf^BSS 8-7 7 8 9 5#^(||CK4I 
OpHMl 5 1 9 ;^^B85 8-1 9 2 900^«|C 
ie^OpAJ 6 5 5, pAJ6l lStfpAJ 184 

4 ; #§flBg 57-134500 ^(Cg2^<D p C G 1 ; 4$ 
§8885 8-3 5 1 9 7^&glC£4K4>pCG2 ; ^F0flB3 

5 7-1 8 3 7 99^ra««pCG4MpCG 
1 1 Sf«r^lf«C tdS-C^S. 
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[002 1] *"Cfc3!l*a!»lffl^!S^-^^-3R-C 

t>tf>##*L<, 0*;ttf, ^7^^ KpCRYSO, p 
CRY 2 1 , pCRY2KE. pCRY2KE. pCR 
Y2KX. pCRY3 1 , p C R Y 3 K E&lXp CRY 

3 k xmwaic&m z ^ s 0 

[0 0 2 2 J ±§e^7^^ K^^-pCRY30^ 

( Brevtbacter ium s t a t i o n i 
_sj IF012144 (FERM BP-2515) i> 
6^7^^ KpBY503 (Z(D?7*z. K^SMWICO 

u ummmxh o i -c±^^tm4. okb<o7y* 

JIWEcoRI^CfKpn 

-sttDNAmKzmvMi-. zfrbwmmm*??*^ 

KpHSG2 98 «EcoRI-KpnI 

K*<* ^-pCRY30 *BIJH"6 r t Z>. 

10 0 2 3] ftlc, ±&7yx* b'^f ?—^<D*&m 

y tf-vxkmvm&Z'Zzz tiz±>)ft?zt&vz 

[00 2 4] 7*7^;KpCRY3 0^*»WOA» 
K-<?5^Att, 7*7^^ KpCRY30^JP8SI$Eco 
R 1 -CMS**, ^IwfffiiEs e c YBfi?-DNA** 
trDNA»r# (A8rtf) ^rDNAJj *f~ tft?iife$«fr«5 

KpCRY3 0<C*56^<O^#$AS|ft|l. 5 
k b<OAltf>t£&ALfcm&S.:/7*^ K*pCRY3 
0-sec Yi^ Lfc 0 5 KpCRY30-s 

e c Y^fffi£75«feC0^iaBICOl>T^, &§2Hifefcj 4 -Cgfc 

10 0 2 5] *&W\Z£Z7yx$: K-CJMf|gfcl,5S 

fy!>A'77/^MJ-2 3 3 (FERM BP-1 
4 97) % 7*U-lT/^7y^A.77/UMJ-2 3 3 
-AB-4 1 (FERM BP-1 498) , 7*Uf/< 
^7!J , )A-77/UMJ-2 3 3- ABT-l 1 (F 

erm BP-i5oo) % 7istrs<?7-vyj* - y? 

/^MJ-2 33-ABD-21 (FERM BP-1 

499) mmtfbfrz. 

[0 0 2 6] ±£<OFERM BP-1 4 98(?) 



S*tt, FERM BP»1 4 9 70i«c^Rt 

-^*{fctt«^»-C*>S 5 9-2 8 3 98% 

fltiR3-*-4flMtffi) # ££ v FERM BP-1 500 
Oglttcli, FERM BP-1 4 97(OStt$:8tti:l 

"Cfc* (^MHS6 2-5 1 9 8t^«» . ZblZ, 
FERM BP-1 4 9 9CDSgftttFERMBP-l 4 
9 7 <Dm$;*m&:t «|^f7 * 7— 

■tf«JStt***T*>5 (#08886 1 - 1 7 7 9 9 3% 
fli#JS) . 

[0027] rtiboast^ofiiiic. !ij 

A • rvw^ ( Brevibacterium 
a mmo n i a g e n e s ) ATCC6 8 7 K |*)A 
TCC 1 3 7 4 5, f^ATCC 1 3 7 4 6; T^H^/^ 
x!) *A • ?v<JJ #*A ( Brevibacteriu 
m divaricatum ) ATCC 1 4 0 2 0 ; :/ 
Hf/<^!IJA«?^ h7r-^n ( Brevi 
bacter iuml ac tofermentum ) A 
TCC 1 3 8 6 9 ; ^U^f JJ £A - 7/U**jjJ* 
( Corynebac te r ium glutamic 
u_m) ATCC3l83 1^$^^ttffi^5 
ZthVZZ. 

[0 0 2 8] fcjb\ fe±t LT7*Utf/^fy *A . 7 
7^MJ-2 3 3A*OiMffiV^^ *Bt*tf 
&*Pf5:7*7;*$ KpBYSO 2 (^TO6 3-3 6 7 

PBY5 0 2^*1-6 rtASfl*U\ -t<D<fcp*:/ 
7^ U'p B Y 5 0 2 tt«, Wit 

[B a c t . Rev. 3 6 p. 361—405 (19 
7 2) #fi3] . ±SE^7^5 KpBY50 2£A&#JlC 
5^©-««T^-frtf ft© fc*5 0 XhZ>» 

[0029] i&iyue/^fy^ . 77/UMj- 
2 3 3«4H^^i:ifitt5i«<07^ y *J>*U 

>&im&:0. 2-50iig/ml) t)l<lixf^ 
Wb$K««:0. 2-50/ig/ml)^ 

±»«r^FS±«Cia*L<C3ft5ett2 4«R|jKl3 5t:-Cig* 

2 B WiLfc3 a -^^«l:7*7^ 
S KtttiMfE£rfTV\ 7*7^;KpBY5 0 2«$ 
z<nmmc£*)7y*? KpB 

Y5 0 2)^5fe£ix£:/Utr^-r 'J r> A . ;7^,< AM 
J - 2 3 3 Jtj3fc8fca5^<b*x6 0 

[0030] z<o£?icLxnbHZ>-7ist:s<?Try $ 

A - 7 7^AMJ-2 3 3^^H^(0fi5|g7'7^^ K 
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-T • #n h#7tCO^TfcC>ixT^6J;9(C [C a I 
vin, N. M. and Hanawalt. P. 
C. , Journal of Bacteriolog 
y. 1 70 , 2796 (1988) ; I to, K. , N 
i sh i da, T. andlzaki. K. , Agri 
cultural and Biological C 
h e m i s t r y , 5 2 , 2 9 3 (1 9 8 8) #fi8] . 
DNA$$I^O/^KM [Sa toh, Y. e 
t. a I. , Journal of Industri 
al Microbiology, 5, 159 (199 

o) &w\ ten*)??** b'*mA-t-zzttf*imv*> 
[0031] i&nxm^rtWfc&^Tnhtiz s e c 

\f'<*7- VVJ»*7 7/<AM J - 2 3 3 fc*8:<m§2t;fr 

i/y^^, mitr^^^A^ m&7>*~<> 
[0032] m&v>#%ik 

10, #*L<te7-8f*iS£-*-a- tdS-Ct, 

%. 3i«c»*L<ri2-3^fi%-Cfc6o 

[0 0 3 3] d»< LT»b*t6»*4feA»€>it^»«l«IC 
J:9«#***5niUJ:0, secYlfifMM 

[0 0 3 4] 

^H^/^r^^ • 77^AMJ-2 3 3^s e 
c Yjgfn^pDN A£r#tfDN AKfrJi" (Afcrtf) <D*o- 

vffc 

(A) tJd^llZ^. ? A : 77/^AMJ- 2 3 3<P:£ 
DN ACOfflm 

¥*A«jtA«i« : 2 g % (NH 4 ) 2 SO 

4 7g, K 2 HPO 4 0. 5g, KH 2 P0 4 0. 5 
g, MgS0 4 0. 5g % FeS0 4 • 7 H 2 O 6 m 



g, MnS0 4 4-6H 2 O 6mg, ffftz^2. 

5 g . »fy2oou g% mm^r 

^200/ig t ^a-^2 0g, &©*1 1] 1 1 
JC, /Ut , ^f!J')A«77/UMJ-2 3 3 (FE 

rm bp-1 497) %tt&w9m'&m*vmmi.^ 

gS#£&#>fc 0 ^bfbfcKttfcl 0mg/ml(DiSi: 
y/^— Afr£trl OmM Na C I -20mMh 
(pH8. 0) - ImM EDTA • 2 N a 

^100/ig/mlM5J:^Cj&(lDU 3 7ttl» 

*A/ASK«r«QDU ^ta-Cl 0#ffl*>*J$>jWcfi&L 
&**it*5HI (5, OOOXg, 2 1 
0-12t) L, ±fflH»fr5MU m»-h9»A* 
0. 3M£fc*J:9K8y)0LfcSL 2M^x^/-;u 
£#o< 9£;ta£;fc ft *®£x:* A^SOMlcffaEi- 
5DNA^7^»ti?i:l 7 0%x^y-/u-ci5fe 

(pH7. 5) -ImM EDTA- 2 N a 
5ml SrflDx.. 4t:-C-gfe»St. £l&0%|*£ffltt 

[0035] (B) fi»*j£g|jlg 
±12 (A) TO^l/^fy»)A-77/UMJ 
-2 3 3<OiDNA«09 0/z l££JRRI*5gEc oR 

I 5 0 u n i t s *JHU\ 3 7t:-C 1 *rfflE££ii;£ 

U 5 0 mM (pH7. 6) % 1 OmM^ 

ft^W h-;K ImM ATP, 1 OmM MgC 
I 2 &tfT 4 DNADXf— tfl u n i t OfrjKftfcttlP 
t (#^<0«tffl*»«*T3!>-6) . 4trC15l$|ffl 

[0 0 3 6] ±§2 (B) «-C»fe*tfcy7^.$ KMK* 
fflV\M^^(journal of Mo 
lecular Biology, 53, 1 5 9, 1 9 

70) wox^xytr- ^y jmio9 (£«it 

H) «:«Be*U 7yf >9 V5 0mg«r^tp^ife 

a c 1 5 g&Vmji 1 6 g *3£§Mc 1 1 

[003 7] r <0»«i±O4fe*|**r»ttfc «fc 9 

«#iff<t9^^$ KDNA^ifflU ^7^$ 

fibL^ ;<07^t3^y/^ 9 DN A^ d ypt y 

^**se c Yjge^O^ii^^^D-^^ UT 
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x^^<7>s e c Ymfc*t>>c>mmzthZ>T * /muMx 

K • /<W AX (Appl iedBiosyst 

ems) *t$*3 9 4 DNA/RNAv'yWf- 
(synthesizer) frffll^T^ric L*:„ 
10 0 3 8] IRIi:ll^c/a-/(DiSS^jlt ft*) 

Ala Gly Va 1 lie Pro Val He Phe Ala 

CC1 CGI GTI ATH CCI GTI ATH TTY GC 

Z Z-CAIiTv^- Gtt^7~>\ Ctt> h T 
tt?-$>\ IliT^W/^y^t, ) (026me 

[00 3 9]^ Lfc±lB^" y * v*<? Y-fu 

S^BrC, 5' *8Sy^6*££ [y- 32 P] A T P"C7 
^tf*7-< y h-r7^lt [Analytical 
Biochemistry, 158, 307 — 315, 
1 986], IHF^/W^^fif-^H Vli. 
[Molecular Cloning, Cold S 
pring Harbor Laboratory P 
r e s s (1 9 8 9)] <0ifi9frfcofc o r<D*SJH % # 

>. ^$KpUC1180ft43. 2 k bODNA 
RfrK-^x. ^^^4. 2 k b<a#Altf e>*t 
*:« 

[0 0 4 0] *7*7^; K£ pUC 1 1 8-Y- f r a 
(D) secYDNAlfif^tfDNAlftfr (A) »f 

%2& ^7-* $ K 

B a mH I 1 
S a c I 2 
P s t I 3 
(0 0 4 6] ±.&<D®m&mz£Vftm'lttbtlZ7y 
XI KfcpUC 118-se cYt^lt CUiKcfc 

DNABrfr (Kpnl^) £#6 ~ ^ 

{004 7] m&m 

sec Yi&fc^DNA<D|£gffi?lJ<D8!:j£ 
^Jgfllltf) (D) M^ilfcsccYi^DNA^ 
£tf£2#ffJl. 5 k bODNABfrtflCo^T. *(DJ£ 
IE^$r/7X^; KpUC 1 1 8£fcl*pUC 1 1 9 



±12 (C) TO/t/7^; KpUC 1 1 8-Y- f r 
a g K^£ftSDNA|?A»rJi-£, &gftS*#*:l;NC/J> 
Sfb-f^fc^, ^7^^ KpUCl 18 (£jgigj;*) 
ffifiS) — s e c Y&ft^DNA£^tfDNA8rK-£Tf2 
tf> t *5 9 f-^^ d Vi/ Lfc 0 

1004 1] ±^ (C) KpUC 1 1 

8-Y- f r ag»^Kpn I X®Wfl.ith<0 

-fyx* KpUCl 1 8£W8fi|I$?Kpn It«)»r 
LfcfcO^&^U 50mMhMgi$ (pH7. 
6), 10mM^f^Wh-/K ImM ATP, 
lOmM MgCl 2 &aT4DNA'J^luni 

*) . 1 21CT1 5P$ra^^ii:. tii&Sitlt. 

[0 0 4 2] Vkbixti7yxi vmmzmw Jfrfta/u 

v/£Aj£ (Journal ofMolecular 
Biology, 51, 1 5 9, 1 9 7 0) <C<t 9 tfJlB 

liySOmg^tf^ [hy/ryi0g, -f-*K 
^^n5g, NaCl 5g&^16g?r 

ioo4 3] z<D®®±<n±^ft*%mc£<)mft®m 
^^ri^fcirr^ ^7^; KpUC i i 8<7>g$ 

3. 2 k b^)DNA»fK*lCJta^ ££#)1. 5kbO|f 

ad n Affift&t&ib btifto &m<Dmm&$vwmLti 

t$<O y g$tfjl. 5 k b<DDhlAmK<Dffl®mm&& 

l ic^-f 0 

[0 0 4 4] *fclETW;/7^^ K£&«fcJH6*lSf 

T£<DS2&IOtc*\ 
[004 5] 
l£2] 
pUC 118 — secY 



®mmK<D±zz (k b) 

4. 7 

4. 1, 0. 6 

3. 5, 0. 7, 0. 5 

(dideoxychain termination 
j£) (Sanger, F. et a I . , Proc. N 
at. Acad. Sci. USA 7 4 , 5 4 6 3, 1 
9 7 7) ICj:0ia2|C,T:t^B&@^o-C^L^ o 
[0 0 4 8] ^O^ffiJlJ^^--7'>y-T f >< 
U—Jx<Dftl£frb. sec Yi&fc^DNAIi. &gBfi#l 

5- 1 K^i-J£&£^J£*rt-5 4 4 of@<or ^ 

/g**^- b'-r z 1 3 2 o<Dm&n± vm^z^nx^^ 

[004 9] 
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(A) Z KpBY503 <Dffi$l 

-f7*\ Kp BY 5 0 31*, yu^<^^ij i>A - 
ft^IFOl2144 (FERM BP-251 

5) frt>ftmztiit&*&mi otxr^hxDy?* 

[0 0 5 0] A#tt [^&2 g> (NH 4 ) 

2 S0 4 7 g, K 2 HP0 4 0. 5g, KH 2 PO 
4 0. 5g, MgS0 4 0. 5g, FeS0 4 • 7 H 2 

0 6mg, MnS0 4 • 4-6H 2 O 6mg, »g* 
:***2. 5g. #^/g*5g, Wy2 0 0/i 
g. »7^200y g, ^^2 0gM 
©7K1 1] 1 TVbV^x!/ ?A • Xf^*zzx 

1 FO 12 14 4 £M&mmM®9R*-C&%L. 
$k*>1t 0 ^bHfcl^lOmg/ml©jftSi:^f 
— ^Z-atrtiimm [25mMhM (tKo^f 
AO T*/p<*>\ lOraM EDT A % 5 0mM^ 
=>— *] 2 0rallCi®®U 3 7 < C-TM^£^S£^^• 
fco &£&KT/U;fr ■/-SDSfg [0. 2N NaO 

H. 1% (W/V) SDS] 4 0rol£8fc&DU ffi^ 
IC^ftLTgffiKlTl 5#fiflft®Lfc* ^<D££ 
fclCftfifc* y ? A&jff [ 5 M#6*;fr U ? 6 0m 

I. ftKH. 5ml,li*28. 5ral^W 

3 0ml £»JU ##i&fn LTA>e>***U: 1 5#Pi3 

[0 0 5 1 ] #B»±ft£»iMFlC|»U 4tT?10^ 
ISh 15. 0 00Xg<Oi§^«|c^lt, ±fcf££^ 

S'fcWc^U m®T"C5»B. 15, OOOXg 

*/-A*&0*., -2 0lCt?l«fR|»Btt. 4tT'10 
»IHh 15, OOOXg ©»*MM*lca»lt* 2UR^@tt 

[0 0 5 2] it»£&I£&&8L TEgWffc [hi>*l 
OmM, EDTA i raM ; HC 1 |CTpH8. 0 |Cg| 
9] 2mllC»fcLfc. **f««^*ft-fe5/«>A»« [5 
TE*g'#T&l 0 0ml Kigfciri/^A 1 7 0 g 
15mlM0mg/mlxf^ 
^n-r>T Kttttlm 1 SrAlltt, 1. 3 92 g/ 

6, 0 0 0XgOi8'L>#«£*Tofc 0 
[0 0 5 3] 7^7^^ KpBY5 0 3tt*^*BR«ICJ: 

V K*ttMg-ca&* ©flflffi^fe^t £ * r £ J: 0 . 
7-7^U'pBY5 0 3^^W^ ^CV^-C- 



*S KpBY5 0 3$r^tfS^f«*C3M^7"hy 

3 OmMICi&IJDLfctfc. 2{grS:n*/~ 
A'fcAD*., -2 OlCllSKfrSLfco :«^15, 

0 o o x g^Mic^KDNA^R^f-ti:, 7^7 

KpBY503^50/i g 1&1t 0 
[0054] (B) 77** K^^pCRY30(O 

7 , 7^^ KpHSG298 <£?Bi£M) 0. 5 u g 
Ugl^Sa 1 I (5un i ts) £ 3 7 1 ($[S]£JE £ 
i*\ KDNA£^£K##L*u B?J22 (A) ® 

VmM Lfc7*7^^KpBY503^)2^g K$JPB8*5& 
Xhol (lunit)$:3 7t'C30^«^ 
KDNA«:SB5>5>»Lfco ^7*7^; KD 

5t:"Cl O^ra^tefiiL^, tt*ft»«*<*>J*## 
lt#^ 5 0 mM h 9 ^««f« p H 7 . 6, 

1 OmM MgCl 2 , lOmMW^K h-^ 

1 mM ATPWT4DNAy^fl u n i t \Ztt 
t>£olC&j£#%®1kL > 1 6^1 5B$fflfciaLfc,> 

|0 0 5 5ir^Mtt3 0/ig/ml (fiifc»£> 
*>*-*-WW, 100 M g/ml <OlP 

K) 100^g/ml ©X-gal (5- 

4 -9 nn- 3 > K U A*-- 0 - D-#7 ^ 

^5g, NaC 1 5g&tfj$©*l K pH7. 
2) ^3 7t)l:t2 4W«U fcLT»6tt 

fct><E>£iIftU ^7^7^^ K5rT/^y-SDSi5fe 
[T. Maniatis, E. F. Fritsch, 
J. Sambr ook, "M olecular clo 
ning" (1 98 2), 9 0 - 9 1 ®M] \C£ V ttffi 

[0056] *<D&& % 7*7^^ KpHSG2984>S 
a 1 ISMfcf;::/?;*^ Kp BY 5 0 3*3l5<7)^4. Ok 
biO^^A^ix^yy^ ^ KpHSG2 98-or 

i tmbtitz. wzmm<D*mzmi,\ mk (a) ^r* 

^^^7*7^^ Kp BY 5 0 3DNA^r$fJfRfi|^Kp 
nl&VEcoRUZX&m[sXnbtlZ>m2. lkb 
«DDNA»rK-$r±fer7^^ KpHSG2 98-or i 
(DKpn IElXIE c o R I g^tC^a— ^>^L, ^7 

K^^pCRY3 0$ri8U o 
[00 5 7] gfegjU 
y^^x KpCRY30-sec YCM&^y^ 

^liS^jKO (C) ^-C#P>ttfc^7^^ KpUC 1 1 8 
-secY5|ig ^r^JPK^K pnl^5uni t s 
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3<D (B) mmbtLtzryXZ KpCRY30 I n 
g ZmmmmK p n 1 Unit £ftV\ 3 I 

W (pH7. 6) . 10mMm^Wh-/K i 
mM ATP. lOmM MgC 1 2 3o JH/T 4 DN A 
U #~ t> Unit <D&tfLft*m\ L (#i*»^>»*tt 

^■J fcT- =*y JM1 09*&JgK<s&U 
V5 0 m g/ra 1 ££tfi§*8 [hy/h^lOg, -f— 
^ h7^F5g 4 NaCl 5 g&tfS^l 6 

10 0 5 8] c<o»Jtt±o4W*«r»*fc:i:9iR*«« 
U 77*$ KDNAtrttffiU ^7^; 

8. 6kb^DNA»f^:M, **4l. 5kbOjf 

%3& 

mm&m 

EcoRI 1 

BamHI 1 

Kp n I 2 

X h o I 1 



3 (FERM BP-1 4 9 7) 7*7^a'pBY5 0 
2**«S: 10 0ml ©ttEASjftt^WiaiOJIIt-C 

2 0ml «»* ( 2 7 2 mM 

7mM KH 2 PO« % 1 mM M 



Sucrose, 
gCl 2 ; P H7. 4) lZXm»L1t. $&lc9»«ra 
jfr&fBLTTft*, 5ml<D^y^ffl«»tiS»U 0. 
7 5ml<0*flfl&£, g«iaT^e>nfc^7^5 KDNAtt 

— KitH) Ml^T. 2500^ 
^h, 2 5MFD£8t£L 'VV*£^&7k*»tC2 0 
»W»ittLfc w ^ft«r3mlOttaBA««IC»L3 0t: 

kit i *tw^i5ng/mi 

**tftteA*3e««iic«M L30t:T2-3a 
m«t-Lfc. t«sLfc*fT>fvyBtt«ij:»), negus 

2fcfl)3 (A) EfcSettoarfcfcJfi^T^** K«r» 

[0060] 
[$3] 

^7^^ KpCRY30-secY 

gjgrgr££*#3 (kb) 

10.1 
1 0. 1 

8. 6, 1 . 5 
1 0. 1 
SM<om : 

teFkomm : Genomic DNA 



[00 6 1] ±E«II»»*JCJ:9«r«^e>*t5^9^ 
^K^pCRY30-se cYiMlfc, tefe, ^7 
^^KpCRY30-se cY\C£*)BWfe&£iXtz7 
UfcV<?-r y £^ - 77/UMJ 2 3 3-se c Yli, 
&i*Jfto< fiffrm 1TI1S3 *<DI*tt«R»£*I 

*SB1 3 3 0 2# (FERM- 1 3 3 0 2) £ LTSrit 

[00 6 2] 

E^J#^ : 1 
fi£|<D&£ : 1320 

BE?!! 

CTG TCC GCC ATT ATT CAG GCA TTC AAG GAC GCC GAT CTG CGT AAG AAG 
Vai Ser Ala lie Jle Gin Ala Phe Lys Asp Ala Asp Leu Arg Lys Lys 

15 10 15 

ATT TTC TTC ACT ATC GCC ATG ATC GTT CTA TAC CCC ATC GGT GOG CAG 
He Phe Phe Thr lie Ala Met He Val Leu Tyr Arg lie Gly Ala Gin 

20 25 30 

ATC CCT TCC CCG GGA GTT GAC TAT GCA ACG ATT ACT GGT CGT CTG CGT 
lie Pro Ser Pro Gly Val Asp Tyr Ala Thr He Ser Gly Arg Leu Arg 

35 40 45 

GAC TTG ACT CAG GAT CAG TCA AGC GTT TAT TCG CTG ATT AAC CTG TTT 



: MJ233 

: peptide 
#£{&e : 1-1320 
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Asp Leu Thr Gin Asp Gin 
50 

TCC GGT GGA GCG 
Ser Gly Gly Ala 
65 

CCG TAC ATC ACG 
Pro Tyr He Thr 



CCA CAC 
Pro His 

ATG ATG 
Met Met 

TCT TCG 
Ser Ser 
130 
GGC ATT 
Gly He 
145 

TTG GTC 
Leu Val 

GAG CTC 
Glu Leu 

TTC GCT 
Phe Ala 

GGC AAC 
Gly Asn 
205 
ATC CTG 
He Leu 
220 

CCA GTG 
Pro Val 



TTT GAG 
Phe Glu 
100 
CAG TAC 
Gin Tyr 
115 

GGC ATC 
Gly lie 

CGC GTG 
Arg Val 

ATC ACC 
He Thr 

ATC ACG 
He Thr 
175 
GGT ATC 
Gly He 
190 

TCC GGC 
Ser Gly 



CTG CTG 
Leu Leu 
70 

GCG TCT 
Ala Ser 
85 
GAG TTG 
Glu Leu 

ACC AGG 
Thr Arg 

GTC GCG 
Val Ala 

CTG TCG 
Leu Ser 
150 
ATG ACT 
Met Thr 
165 

GAA AAG 
Glu Lys 



Ser Ser Val Tyr 
55 

CAG CTG TCC ATT 
Gin Leu Ser He 



ATT ATC 
lie He 

AAG AAG 
Lys Lys 

TAC TTA 
Tyr Leu 
120 
TTG GCG 
Leu Ala 
135 

GCT GAT 
Ala Asp 

GCG GGT 
Ala Gly 

GGC GTA 
Gly Val 



CCA ACT 
Ala" Thr 

GGC GTG 
Gly Val 



GTC ATT 
Val He 

CAG TAC 
Gin Tyr 



TCT TCC 
Ser Ser 

GTG ATC 
Val He 

ATC GTG 
He Val 
285 
AAC ATC 
Asn He 
300 



ACT TAC 
Thr Tyr 
255 
TTC GCG 
Phe Ala 
270 

AAC TCT 

Asn Ser 

ATT GCG 
He Ala 



GGT GTT 
Gly Val 
225 
GCA AAG 
Ala Lys 
240 

CTG CCT 
Leu Pro 

TCT TCC 
Ser Ser 

GGT TCG 
Gly Ser 

CAC CTG 
His Leu 
305 



CGC CTC 
Arg Leu 
195 
GTT TTC 
Val Phe 
210 

GTA TTC 
Val Phe 

CGC ATG 
Arg Met 

TTG AAG 
Leu Lys 

TTG ATT 
Leu He 
275 
CTG GAA 
Leu Glu 
290 

CAG ACG 
Gin Thr 



GTG CAG 
Val Gin 
90 

GAA GGC 
Glu Gly 
105 

ACG GTT 
Thr Val 

GAC CGT 
Asp Arg 

CGC AAC 
Arg Asn 

GCA CTG 
Ala Val 
170 
GGC AAT 
Gly Asn 
180 

CCA ACT 
Pro Thr 



Ser Leu He Asn Leu Phe 
60 

TTT GCT ATT 

Phe Ala lie 
75 

CTG CTG AO- 
Leu Leu Thr 



CAG TCT GGC 
Gin Ser Gly 



GGC TTG GCG 
Ala Leu Ala 
125 

GAG CAG CTG 
Glu Gin Leu 
140 

TTC TTC GAC 
Phe Phe Asp 
155 

CTT GTG ATG 
Leu Val Met 



GGT ATG TCG 
Gly Met Ser 



GCT GTT 
Ala Val 

GTT GAG 
Val Glu 

GTG GGT 
Val Gly 
245 
GTC AAC 
Val Asn 
260 

TAC ATG 
Tyr Met 

GTG TCT 
Val Ser 

CCT TCT 
Pro Ser 



GAT GGC ATG 
Asp Gly Met 
200 

GTT CTG GCT 
Val Leu Ala 

215 
CAG GGC CAG 
Gin Gly Gin 
230 

CGT CGT CAG 
Arg Arg Gin 

CAA GCT GGT 
Gin Ala Gly 

CCA GTG CTG 
Pro Val Leu 
280 

GAT AAC TGG 
Asp Asn Trp 

295 
TCC TGG CAG 
Ser Trp Gin 
310 



GGT ATC ATG 
Gly He Met 
80 

GTG GTT ATT 
Val Val lie 
95 

CAG GCC AAG 
Gin Ala Lys 
110 

TTG CTT CAG 
Leu Leu Gin 

CTT GGC GCA 
Leu Gly Ala 

CTC ATT GTT 
Leu He Val 
160 

TGG ATG GGT 
Trp Met Gly 

175 
CTG CTG ATT 
Leu Leu He 
185 

AAC ATT CTG 
Asn He Leu 

TCC GTT CTG 
Ser Val Leu 



CGT CGT ATT 
Arg Arg He 
235 

TAC GGT GGT 
Tyr Gly Gly 

250 
CTT ATC CCA 
Val He Pro 
265 

ATT ACT CAG 
He Thr Gin 

TGG CAG CGC 
Trp Gin Arg 

TAC ATT GTT 
Tyr He Val 
315 
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TTG TAC TTT GCA CTG ACC ATC TTC TTC TCT TAC TTC TAT GTT TCT GIT 
Leu Tyr Phe Ala Leu Thr He Phe Phe Scr Tyr Phe Tyr Val Ser Val 

320 325 330 

CAG TAT GAT CCA GCT GAG CAG GCT GAA AAC ATG AAG AAG TAC GGC GGA 
Gin Tyr Asp Pro Ala Glu Gin Ala Glu Asn Met Lys Lys Tyr Gly Gly 

335 340 345 

TTT ATC CCT GGT ATT CGT OCG GGC CGT CCG ACT GCT GAG TAC TTG GGA 
Phe lie Pro Gly He Arg Pro Gly Arg Pro Thr Ala Glu Tyr Leu Gly 

350 355 360 

TTC GTC ATG AAC CGC CTG CTG TTT GTT GGT TCC CTG TAC CTG GCT GTC 
Phe Val Met Asn Arg Leu Leu Phe Val Gly Ser Leu Tyr Leu Ala Val 

365 370 375 

ATT GCT GTG CTG CCA AAC ATT ATG CTG GAT CTA GGT GTT GAC GCC GGT 
He Ala Val Leu Pro Asn lie Met Leu Asp Leu Gly Val Asp Ala Gly 
380 385 390 400 

TCG GCC GGA GCA ACT CCA TTC GGC GGA ACC GCA ATC TTG ATT CTT GTA 
Ser Ala Gly Ala Thr Pro Phe Gly Gly Thr Ala lie Leu He Leu Val 

405 410 415 

TCT GTT GCA CTG ACC ACA GTG AAG CAG ATT GAG AGC CAG CTC CTG CAA 
Ser Val Ala Leu Thr Thr Val Lys Gin He Glu Ser Gin Leu Leu Gin 

420 425 430 

AGC AAC TAC GAA GGA CTT CTA AAA TAA 
Ser Asn Tyr Glu Gly Leu Leu Lys *** 
435 440 

mi] *%m<Ds e c Y&fc^DNA^frDNABfr 0 O 

K<Dummm\cj:z®wi&&m a 1133 1 *mm<o?yx$ k p cry3o- s e c y<o 

[01] 



Kpnl Smal Pat! Ball 



SacI 



PstI 



Kpnl 



200bp 
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I® 2] 

KpnX Smal PatI Ball Sac I PstI Kpnl 
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(5i) int. ci. 5 ame* ffftmm&% f i 

// C 1 2 P 21/02 C 8214-4 B 

(C 1 2N 1/21 

C12R 1:13) 

(C 1 2 P 21/02 

C12R 1:13) 
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(l»B*B1MWr (J P) (12) fUJ fft & $g (A) <ll)«ftUHfH»? 

^^^6-261766 

(43)&PflB ¥j£6^(1994)9/j20B 



(51)Inta s MRK* ffWSS#^ FI &*S^®f* 

C12N 15/54 ZNA 

C12P 13/08 A 2121 -4B 

r(C12N 15/54 

C12R 1:13) 



9050-4B C12N 15/00 A 

SlESI* m»Ao>&S OL (±28 10 mM^m< 



(21)ajlB#^ ^¥5-55451 


(7l)fcB(aA 


000006057 






ESftMtttsc&tt 


(22)iMBB ¥/£ 5^(1993) 3 JJ16B 








(72)%^^ 


















(72)&H§# 








&»^S^afflr<t>* 8 T@ 3 § 1 ^ 










C72)»»* 








m&®m&tm3m*$: s re 3 » 1 ^ 










(74)ft&A 










(54) l§£W<0&m 7 * - V'<y 14 >t^ 3 yttjg&StlfcTX'^ h tf £ n- K^Sitfc^DNAStf 


(57) t^J *?>fOT 













JoLfc^uif/^fy - 77/UMj 2 3 3^e>¥ 

DNA, 

SfEtfc£ix£::/i<'ev<^y *A . 7 7/<AMJ 2 3 3 
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MMMMM>«M T'J!)A. 77^ ( Br e v i ba c t e r i urn 

[tt*«l] 7l'V'<9 7-V<>&mmm&&<nL-\) f I a vum ) MJ 2 3 3Tfc*fft*Jgl 

s y\Z. £57 K/< tr > a ><Dl#f& £ ftfc DNA, 

GTCGCCaCG TCGTACAGAA ATATGGCGGT TCCTOGCTTG AGAGTGCCGA ACGCATTAGA 60 
AACGTCGCTG AACGGATCGT TGCCACCAAG AAGGCTGGAA ATAATGTOGT GGTTGTCTGC 120 
TCCGCAATGG GAGACACCAC GGATGAGCTT CTAGAACTTG CTGCCGCAGT GAATCCCGTT 180 
CCGCCAGCTC GTGAAATGGA TATGCTCCTG ACTGCTGGTG AGCGTATTTC TAACGCTCTC 240 
GTCGCCATGG CTATTGAGTC CCTGGGTGCA GAGGCTCAAT CTTTCACGGG TTCTCAGGCT 300 
GGTCTGCTCA CCACCGAGCG TCACGGAAAC GCAOGCATTG TTGATGTCAC TCCAGGTCGT 360 
GTGCGTGAAG CACTCGATGA GGGCAAGATC TGCATTGTTG CTGGTTTCCA GGGTGTCAAT 420 
AAGGAAACCC GCGATGTCAC CACGTTGGGT CGCGGTGGTT CTGATACCAC TGCAGTTGCA 480 
TTGGCAGCTG CTCTCAACGC TGATGTGTGT GAGATTTACT CAGATGTTGA CGGCGTGTAC 540 
ACCGaGACC CGCGCATCGT TCCTAATGCT CAGAAGCTGG AAAAGCTCAG CTTCGAAGAA 600 
ATGCTGGAAC TTGCTGCTGT TGGCTCCAAG ATTTTGGTGC TACGCAGTGT TGAATAOGCT 660 
CGTGCATTCA ATGTGCCACT TCGCGTACGC TCGTCTTATA GCAATGATCC CGGCACTTTG 720 
ATTGCCGGCT CTATCGAGGA TATTCCTGTG GAAGAAGCAG TCCTTACCGG TGTCGCAACC 780 
GACAAGTCCG AAGCCAAAGT AACCGTTCTG GGTATTTCCG ATAAGCCAGG CGAGRVTGCG 840 
AAGGTTTTCC GTGCGTTGGC TGATGCAGAA ATCAACATTG ACATGGTTCT GCAGAACGTC 000 
TYCTCTGTGG AAGACGGCAC CAYCGACATC ACGTTCACCT GCOCTCGCTC TGACGGACGC 960 
CGTGCGATGG AGATCTTGAA GAAGCTTCAG GTTCAGGGCA ACTGGACCAA TGTGCTTTAC 1020 
GACGACCAGG TCGGCAAAGT CTCCCTCGTG GGTGCGGGCA TGAAGTCTCA CCCAGGTCTT 1080 
ACCGCACAGT TCATGGAAGC TCTGCGCGAT GTCAACGTGA ACATCGAATT GATTTCCACC 1140 
TCTGAGATCC GCATTTCCGT GCTGATCCGT GAAGATGATC TGGATGCTGC TGCAOGTGCA 1200 
CTGCATGAGC AGTTCCAGCT GGGOGGCGAA GACGAAGCCG TCGTTTATGC AGGCACCGGA 1260 



CGC 



1263 



<E?q<r\ 8 3 5#@<ORttGXf*A£^U 836S l\ ) X'&ZtlZ L - V X 6 7 y,< y 9 4 > 

9 0 2#@*5J:Ut9 2 3#@©YI2CXttT£^ t \f>a ^Hf^^r^/Vuh^f-f y+ 



U W\mz^ 8 3 5#@OR;>5G-C*>^. 8 3 6§B V 5i^DNA 4 
9 0 2#0*Jj:tf 9 2 3S@(0Y^CT*>6^ ttt* {5&*3U ] flWT Z 

Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Glu Arg He Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 

20 25 30 

Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 no 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

H5 120 125 

Lys lie Cys lie Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 HO 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
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145 150 
Leu Ala Ala Ala Leu Asn Ala Asp Val 
165 

Asp Gly Val Tyr Thr Ala Asp Pro Arg 
180 185 
Leu Glu Lys Leu Ser Phe Glu Glu Met 

195 200 
Ser Lys He Leu Val Leu Arg Ser Val 

210 215 
Val Pro Leu Arg Val Arg Ser Ser Tyr 
225 230 
He Ala Gly Ser Met Glu Asp He Pro 
245 

Gly Val Ala Thr Asp Lys Ser Glu Ala 
260 265 
Ser Asp Lys Pro Gly Glu AAA Ala Lys 

275 280 
Ala Glu He Asn He Asp Met Val Leu 

290 295 
Asp Gly Thr ZZZ Asp lie Thr Phe Thr 
305 310 
Arg Ala Met Glu lie Leu Lys Lys Leu 
325 

Asn Val Leu Tyr Asp Asp Gin Val Gly 
340 345 
Gly Met Lys Ser His Pro Gly Val Thr 

355 360 
Arg Asp Val Asn Val Asn lie Glu Leu 

370 375 
He Ser Val Leu He Arg Glu Asp Asp 
385 390 
Leu His Glu Gin Phe Gin Leu Gly Gly 
405 

Ala Gly Thr Gly Arg 
420 

(K3*Jf\ 2 7 9#@0)AAAttAlaXttThrX{i 
Val£^U 301f@(OYYYIiSerXliPhe 

308S@(OZ2ZliThrXttI 1 
U Rtttil. 2 7 9#BOAAA#A 1 afifcD, 3 0 
l#SCDYYY#Se rfi>^ 3 08#@^ZZZas 

6 7 ^ - K'< y * >-fc fcTv' 3 ><Dfm$MtT*'</V 

imxm 6 1 1 - 4 <zn *i*fuwc§anG>iBe-7- 



155 160 
Cys Glu He Tyr Ser Asp Val 
170 175 
He Val Pro Asn Ala Gin Lys 
190 

Leu Glu Leu Ala Ala Val Gly 
205 

Glu Tyr Ala Arg Ala Phe Asn 
220 

Ser Asn Asp Pro Gly Thr Leu 
235 240 
Val Glu Glu Ala Val Leu Thr 
250 255 
Lys Val Thr Val Leu Gly He 
270 

Val Phe Arg Ala Leu Ala Asp 
285 

Gin Asn Val YYY Ser Val Glu 
300 

Cys Pro Arg Ser Asp Gly Arg 
315 320 
Gin Val Gin Gly Asn Trp Thr 
330 335 
Lys Val Ser Leu Val Gly Ala 
350 

Ala Glu Phe Met Glu Ala Leu 

365 

He Ser Thr Ser Glu lie Arg 
380 

Leu Asp Ala Ala Ala Arg Ala 
395 400 
Glu Asp Glu Ala Val Val Tyr 
410 415 



[00 0 1] 

a ^*»$*ifc7^/^r*t»-l? (E. C. 2. 

7. 2. 4. ) £=-Ki-aae*DNA, &iae^D 
[00021 L-yiS^n. &mT*;&tLxm&n 
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[0 0 0 3] 

5 1-2 1 0 78^ #3*835 3-1 8 3 3f^ 

«&«6 2-86 9 2#&««#JH) . *fl& 
^^fflt^fil3g&t>fi^$Hrt>5 HMHBB5 6-1 

6 0 9 9 7^« % &&HB86 0-6 2 9 9 4 9^«» ft 
0BBB6 2-7 97 88^*#^«) . 
i£3fcll^£;h,T^£2r&lcj;SL-y is>0>&m&V 

[0 0 0 4] L-y ^>4^Kl3^t, L-X* 
— fef (E. C. 2. 7. 2. 4. ) ICJ: 

[0 0 0 5] — 7^/^F*t- (E. C. 2. 
7. 2. 4. ) £3-K-fSift{5*£ x^x!) 
t T • = 'J (Escherichia col i ) 
(Dj&fc^f- (journal of Biologica 
1 Chemistry, 2 56 , 10228 — 102 
3 0, 1 98 1W tf*<«Wfc<S*VC^5 0 ^ 
7&&^m&m<DTXs</Uh*-t---* \Z (E . C. 2. 
7. 2. 4. ) £ LTtt, /<f/P^ • IrfvU* (B a c 
illus subt i I i s) , 3 V^^frV 
• yiV* (Coryneform glutara 

i c um) ^^*D6HTt*5 (Journal of 
Biological Chemistry, 2 6 2 , 
8 7 8 7-8 7 98. 1 98 7 ;Mo I ecu 1 a r 
Microbiology, 5, 1 197-1204, 
199 1M) • L*»l$tft> % ^U^f!) 

tf (E. C. 2. 7. 2. 

4. > t^-Krsae^ico^rttit^ai^wtti, 
[oooe] *mm#*fn. 9t\z-7uvs<?Ty<yj±- 

( Brevibacterium ( lavu 
m) MJ 2 3 3^Mft<tO, T*/VH-#-J— 

ALT, = y*fflW»*:JBSt«*U 
?*w£*a,tr*fflUa«Lfc (4$a?4-24 658f 



[000 7] 

(E. C. 2. 7. 2. 4. ) ^a-K-rSitfi^DN 

A&WJIU ttSfi^«rm-cJb«a!i*siaaic*A 
«&k l - y ^^aat * r t -cfc <5o 

[0 0 0 8] 

$r^-T-<<^Sc9F^£*aitjr£^ S- (2-7$/ 
^/P) -L— >*tM^ (filTrtifc TAECj £Rfr 

L-y S*>lc*$:7-f— hv<y^-fv 

A*t*ia^rtB-e*>9. afrafc^D n a 
l - y s^&sks Lt#5 c t «r av ^ 

[0009] LTs«BWfc.fc*Ltf, 

(1) ^i/^/^fy ^A««B»A*<oL-y^>icj: 

(2) ^gefi^J^62^S^6-C/T<^n6DNAlfiSe 
^J-cm^ix5L- y 5>;/|cj;37-f — K^y Vfc f 

Vtf)ft¥|&£ixfcT*/^ h*^~ K^-Sit 

(3) ^I£fig^m^ffi^j#^7-c^^n^r$y^ffi^j 

-T-DNA ; 

(4) ^it^DNA^A^ixfcj(«^^^7^^ K ; 

(5) mm*.??**. K-c^ftiEn^tLfcay+aijiii 

(6) Vmtt*Zfr1t=9*mm*m\\ ^/u=«- 
^«r«»t LT L — y W$r«ig-r<S^^|i^$H 

So 

[0 0 10] J^T, *55^lcov>x$e>lcpiffllc5ftWi- 
3o ^c*W<0 fL-y 5^VlcJ:67-f— hv<y^-fvt 

ifiti^DNAj ttX. AEC^r^WTa^U- MC^W 
^/jr3y^^cop^ % y ^v^WS^l®J^ I p Ufc 
(E. C. 2. 7. 2. 4. ) ^=J~K-t--5iafe^DN 
A$rlc*-r5tO-Cfo6o 

[00 11] *«WOL-!l ^CJ:57^-My^ 
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Ki-safc^fcSCrDN Amn (UT. m£ f AWt 

SIS®. «efCAECfi»j±^Wi-6^Uf/<^X l J • 
7y/<ix ( Brevibacterium f I a v u 
m) M J 2 3 3 (FERM BP-1 4 9 7) 

£A . 7 7/<A ( Brevibacteriumf I 
a v um ) MJ 2 3 3 (FERM BP-1 4 9 7) 

[0 0 13] m60»±«l«r*||«iaLTA»H-^a 

aia^i^g-^i^ r^®fK««^AEc 

lOg/l^tSTOjft (^0. 2%, ^o. 
7%, KH 2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5 
%, Mg S0 4 ■ 7H 2 O 0. 0 5%, FeS0 4 • 
7H 2 0 6mg/l, MnS0 4 - 4-6H 2 0 6 
mg/1, ci — V*r>>2 0 0 /i g/ 1 , f7;yM 
filOOMg/l. f^aog/l, ?/v=i-~ 7,2% 

a&m&mo) ) «c»»u u 3otct3 0^ 

MWtif^ynr/^ry^A • 7 7/<AMJ 2 
[0014] ±BEO J: 9 ic LT»fcftfc****r#5*W 
J: 9 ti jra U X i< h <o £ $ b KiS& c: t £ x 

^Utf/^^y !>A77/<AMJ 2 3 3^r#t6ri: 
A»< LT»e>ttSA»f^<0W|&»t/ji5a* 

[0 0 15] T'UK'/^r!) ?A - 77AAMJ 2 3 3 
-L e u-AEC-L y s 1 6 3 (FERM P- 1 3 
5 12). yutT/^xy *A * 77/<AMJ 2 33- 
AEC-Ly s 84 (FERM P-13511) x 7' 
U-eV<?^y ?A - 77/^MJ 2 3 3-AEC-Ly 
s 24 2 (FERMP-13513) , ^U^jJJ 
!>A-77^MJ 2 3 3-AEC-Lys40 (FE 
RM P-16510). 

[00 16] r*L€>«»«0«^tt«li. AECii* 
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U^V^^y *A • 77/<AMJ 2 3 3t^iT*)5 
«¥Wtt«lCO^Ttt. #§P85 1 - 1 305 9 2^ 
ten&M) o fcK, -H2LfcAECSH££*f U ^oL 

J*M J 2 3 3tt<O^^P>^,«CDNA5rttW-ri e 
wOftfe#DNA«riiS4«ll«»*. ^«EcoR! 

[0 0 17] mhtiZDUAWift&fv-^y^fif 
0Hx^pHSG3 9 9 (£85it») CSAL, 
-<^^-5rffl^T % T*'*/uh*-J— tffifiiF-dS^ffiL 
(x^zDtT* J!MCGSC507 

4 y • =1 y ^f^^-^^^ -t 

( Escherichia c o 1 i Gene 
tic Stock Center), *f'*— V * > h 
• *~f • ^ *a , jc— /u • zl=ls<— i/j (o 
epartment of Biology, Yale 
University) ; P. O. Box 6666 
New Haven, CT 06511-744, 
U. S. A. &&mm £JfcK4E&U AEC^f 

[0 0 18] &bt%Z&'Rte&&£?)77X* KDNA 

wmbu mmmmxMVr-rzzkizzQftAztiitA 

'<*x y • 77/UMJ 2 3 3#&fe#a#<7)A»r 
^ttK-TOtSrtm^o d»< LT^fLSA 

tc»AU K$r, iMNflt 

[0 0 19] ^e>*L5^@^»«:J:»)^7^$ KDNA 

ECWtt^r^TLA^OL-y^ >±^<Oifij!jO L^ue 
✓<*iry 77/UMj 2 3 3^fe^<OA»r 

ix^A^O-oH, ±ieAECPf*S:WL^oL-y 
^IMjUllfcyi/e/^f!) VJ* • 77/UM 
J 2 3 3«e<Dfc£fl^NA*©JK#*E coRI 

«J»r-r5r<l:lcJ:oX^e>H5>:§$^i. 7kbco 
D N ABfrtf£ W -5 C ^ 5 0 
I0020] r<o^i. 7 k b£0L-y ^i;j:$7-f 
- kv< y ? j ^ t tr-> 3 v<o^$n^r h 

— K-r^3a^$:^tfDNA»f^^, ^«(Ol&J 



[002 1] 



an 



P V u 11 


3 


0. 


1. 


0. 


2, 0. 


7, 0. 7 


D r a I 


1 


0. 


2. 


1. 


5 




H i n c II 


2 


0. 


3. 


0. 


6. 0. 


7 


Hind III 


1 


0. 


4. 


1 . 


2 




Bg I II 


2 


0. 


5, 


0. 


6. 0. 


6 


P s t 1 


2 


0. 


4. 


0. 


6. 0. 


7 


Nc o I 


1 


0. 


5, 


1 . 


2 




Xb a I 


1 


0. 


4, 


1 . 


3 





y r * y /vr % vY*\<mm.mzfc u #«*rfg/.£ 

[0 0 2 3J rtai«ltf/ir<D*#$j fttf^-XS 

te. x^ytr • =>y©7A^7 7 -^ u P ha g 

e) ODNASrfcJRgfi^H i ndlll -e#J#rLT 
S^SgEfcitf) D N A»f J^f*)- T # p -7, y/V±-C6T) 

•3!lW77-r - x^^^i 7 4 7r-v? (ni 7 4 
phage) <DDNA£#JGKS*3?H a e III TSJBrLT 

^biia^SK^D n Afcrttof^— *?y r * y /vr 

£&fflU too. l k bfrb l k b^fK(0»r^^#$ 
{co^rii4%7Kyr^ y/ur^ Ky/^«JMclklcj:o 

[0 0 2 4J ±ieOAEC(«ti^^U^OL-y 

^v^Mtt^iiJtoL^yutr^^xy • 77y<^M 

J 2 3 3C0?fefe«:DNAiSr$iJlS^N r u I *5j;TJt E c 

i. 7 k b<DDNAM:o^xtt, -ecoiasga^fi^y 

KpUCl 1 8*fc«pUC 1 1 9 (£jgi&») 

*m***&f g **i'X9i'*f-b*mmm (d * deox 

ychain termination^ Sange 
r, F. et. a 1 . , Proc. Natl. Aca 
d . S c i . USA, 7 4 , p 54 6 3, 1 9 7 7) iC 

Safe 1 ■ 7 k bODNAWr^OJfiSEJrlJ^— ^^y — 



2-5lC^:-rffi^^i-5t>^-C*>0. 4 2lAaOT^ 
K1~6 1 2 6 3©fiS^b«^$ilT^ 

[002 51 fc*5, Si2K?!I^C0E3?iI#^- 1 

<Djj&v&m • ut :/ x y 2 a . 7 

7^AMJ 2 3 3&fc#d33fcOT*/</Wh*:r~-tf;ftfc 

tWiOZt&hZ. ) DNA^E^OSr^o *1t* E^J 
#^2KbUI2M J 23 3-Le u-AEC-Ly s 1 6 
3ft£9ftt>thit&?iL E*'J#^3fcMJ 2 3 3-AE 
C-Ly s 8 4ft£Q'&btt&FU £^#-^4 KM J 
233-AEC-Lys 24 2flc J; 9 ^fcftfcfil^K j& 
?IJ#*§-5KMJ 23 3-AEC-Ly s4 0#J:»?#b 

[0 0 2 61 ^leaa^m^ffi^JS^i-sic^^naK 

^DNAtt, IF^<OT^/^h^^— ^iS^DNA 
£lt&LT. 8 3 5#@, 8 36#B, 90 2i@, 9 
2 3#B(Di£S^n^iXG^e>A. Ca>t>T\ Cd>*> 
T«C^1"^- ^Jcio-C, 2 79#g, 2 79#@, 
301f@, 3 0 8»iOT^/^^jx^tlA I a^ 
6Th r , A l a ^f>Va ! „ S e r d^Ph e, Th 

[0 0 2 71 #fc, rtf>£3*J£*><»:lCLT. iT>f 

h^U* h^-^^x^ (Site-dire 
cted mutagenesis^. Kramer. 
W. et. al.Nucl. Acids Res. , J_ 
_2, P94 4 1, 1 9 8 4) £ffll*TA»ttfc3EJl«:» 
A-far^tCjior'b, AECj»tt^#i-5^^T 

[0 0 2 81 r.;ft,<D<Df££A»^ ^9J^L- U >?>K 
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9 4 > t > 3 XOfmZiXtLT *s</ls b fef £ 

mZtitLiyVHOMb-r. iI##v>e>ixSDNA£-j£g 

@. fl^HX^^^ItSSlS y s t em- 1 Plus 
[0 0 2 9] Hit. m&<D&< AECiW^^i-^yu 
NAa»6ft®£ft6*&iE<DDNAW;m, L-'Jv?> 

[0 0 3 01 *3gtpjOL-!J i^vtcjis^-hv^* 
>T v t ^ 3 y<o»Ki &tift7 xs<;is b * • tf £ - 
Ki-6«^«r^tfDNA»r^ (A*fr) li. 

7^;k> Mxii, ^y^ffl^-e^*^ K^a« 
m&mmt:*iz>Mte*Z'p< t b^ts^y* ^ y^?? 

*+--i?<nm&m*;mtm&x.zf7 * * z t & 

[00 3 1] *^<OL-y i?lslZ£Z>7 4-h' 

[0 0 3 2] ^W^AKrK-^A-r-S^t^-c^^^ 

feStr:/7*5 h'^PP — k LTli % 0U;Ltf, #ffl¥3 
-2101 8 4^«^fd«<7)^^^^ KpCRY3 
0 ;»§a¥2-2 76 5 7 5^^|C^(0^7^^ K 
PCRY21, P CRY2KE, pCRY2KX, pC 
RY3K pCRY3KE&(;pCRY3KX;» 
1- 1 9 1 6 8 6#^«lc£4fi0^7^^ KpCRY2 
p C R Y 3 ; #B8Bg5 8-67 67 9 ^&iCfB3£ 
<0 p AM 3 3 0; #6803 58-77895 ^$|t£?d$fc 
(OpHMl 5 1 9 ;«fMB85 8-l 9 2 90 0tM(C 
ia«W P AJ 6 55, p A J 6 1 lRXfpA J 1 8 4 

4 ;#BflBS5 7- 1 34 5 0 0 SKgElfcOp CG 1 ; $f 
0BBS5 8-3 5 1 9 7^faiCies|£tf>pCG2 ; ^BflBg 

5 7- 1 83 79 9^#JCiB«<7;>pCG4,K:tfpCG 



i \^zmiz>zt#xzz>. 

ioo3 3] *xt>=})*mmm<nm±-' <?*-ikx 

\><DfiW*L<. fllxtf. y7^;KpCRY30, p 
CRY2K pCRY2KE, pCRY2KE, pCR 
Y2KX, pCRY31. p C R Y 3 KEWp CRY 

[0034] ±H2^y^^ K^**-pCRY30£Pa 

si+zu&bvxi'X* yi/Wfy^A^m- 

* ( Brevi bacterium stationi 
_sj IF012 144 (FERM BP-2515) ^ 
e>^7^^ FpBY503 (Z<D?yX* KOPftlCO 
V^f^ra¥l~95 7 8 5fM^f) DNA£#mj 

S K^m®J8m«I^^Sl6fi^?:^tfDNA»fK- 

rctt€r t®mmm®i twozttfhz. ) 

tbU MKSI&Ec oR I*Jj;tfKp n ix±z£tm 
2.1k h<fi>-?y* ^ K<0££ffciagB£B]5ififc*fc£ 
tfDNABrtf mTZtlt f^^b«^^j 

) £$jr?ffl-fo Citeoi^^^^^^ K 
p H S G 2 9 8 COEcoRI. K p n I & 

{fc&tfSa 1 I»CStica*3&tfCtlcJ:9, -fy*% K 
^^-pCRY30 SrHSK-T^ d £#"C# 
[0 0 3 5] ^(c, ±^7^^ Y^t *—^<n$:&W 

<7>Amft<n&A^ mx.ts.7y** v^t i m 

ZZ\zmTdAMK}o£VM®L.tz77X* K-<**-fc 
^fclijg^^T^^-DNA^ftTiCDNA 

[0 0 3 6] 7y** KpCRY3 0^O*^A»f 
KoimAn. 7yx* K P CRY3 0^Jffi§fl55Ec o 

Ki-5ag^^tfDNA»r^ (A»f>t) ^rDNAy^ 

0 ic LTx£ric£ft67'7* ^ KpCRY3 0^|B^^> 

^ Ktt, L-y ^vco$!ig|c»ancffiv^ri:^-e^-5 

KpCRY3 0-AK8 3 Sk$t£Lft 0 7yX 
^ KpCRY3 0-AK8 3 5 <0f^#j£cDgS#ffllCO^ 
«SH^0!l5-C!ft^i-6o 

[003 7] ^^<tpJcUTi^£^H^L-y^xc:J: 

S 7 ^ - hV< ^ ^ ^ > t tf > 3 Istmi&ZftfZT Xs<j\, 
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*A - 77^<-tsM J 2 3 3 (FERM BP-H 
9 7) , yn^/^f'J')i,-77/^MJ 2 3 3-A 
B-4 1 (FERM B P- 1 4 9 8) . ^H^/^f 

9 ^ix • 77^AMJ 2 3 3-ABT-l 1 (FERM 
BP-1 5 0 0) . ^Uf/^f 7 7/<i^M 

J 23 3-ABD-21 (FERM BP-1 499) 

10 0 3 8] Jt§2t9FERM BP-1 4 9 8W 
SS^Il. FERM BP- 1 4 9 7 <Dm&&®ftt LT 

d l - a -r i / &mm&zf&®&)\ztf$ztxtz** y 

->HM:tttt£4llT«>5 (#^Bg 5 9-283 98%^ 
$8S&3-4«#R&) . FERM BP-1500 

<0»»li, FERM BP- 1 4 9 7©8«c^tl 

"CfrS (^§flB36 2-5 1 9 9 8 . £ 

JC, FERM BP- 1 4 99(OTOFERMBP- 
1 4 9 7<n®ftZ®&;t UfcD"0-7;ygSKfr; 
^— tfWfttt*»«r-*>5 (4MW6 1 -1 7 7 9 9 3 

Co 03 9] c*ie>«>a&»ottic % ^nr/^fy»> 

^•7^ = 7^7. ( Brevibacterium 

ammo n i a g e n e s ) ATCC 6 8 7 1, 
TCC13745. f^ATCC 1 3 7 4 6; 7*U\Z/<9 
7- V »7 ^ • V % & J\ ( Brevtbacteriu 
m divaricatum ) ATCC 1 4 0 2 0 ; ~7 
ls\f'<9=r x ) VJ±- YVT — t^Zi* (B r e v i 
bac ter iuml ac tofermentum ) A 
TCC13869 ; ^ 'J^/^f !) *A • y>v$*1iu 
( Corynebacter ium glutamic 
urn) ATCC 3 1 8 3 l#%m±&±(fob LXft^Z 

10 0 4 0] /**>\ m±t ur:/wev<*^y ?a • y 
7^<amj 2 3 3mx(nmftt:m\<*zm&. *mm&& 

#~$~Z>7*7* ^ KpBY5 0 2 (#08B86 3-3 6 7 8 

BY 5 0 2«*n^ fc#H*Ur\ W«t54^7 
KpBY5 0 2$rl^*i-^^tLTtt. fllxtf, 

Jtft#**Jft 0 £ ic i: * ifta:***** r £ h 

act. Rev. 3 6 p. 361—405 (197 
2) . ±12^7^^ KpBY5 0 2£A&tt(C|fc 

[00 4 1] igiynr/^fll^ • 77/<AMJ 2 

3 3 <t>$lhz ^^cm-g-tzmmoT * y u v 

^(ft^:0. 2-5 0 u g/m 1 ) t>L<li^^^»7 
A:/a ? K («J& : 0. 2-5 0 m g/m!) S?£^tr 
W6lc v l m 1 yaffil O&fi&lcfc^J^KJiEU ± 



»«««r*R«^«ifejca*L, ft 3 5^-0^2 

r^att^rii^-r^o zv&mcxoyyx* k p by 

5 0 2^i$ilfcyi/^f!) *A • 77/UM J 
2 3 3^iTOP>n5. 

[004 2] roi^lCLt^^ilSyi/f/^fy!? 
A . 77/UMJ 2 3 3fc*H«'M0ffr!a:/7*$ K<o 

lxUs y tr • =j y sot^tr^ 

T • #n h^7<CO^-C^e^TV^6<t tCa 1 v 
in, N. M. and Hanawal t, P. C. , 
Journal of Bacteriology, J_ 
70 , 2796 (1988) ; I to, K. , N i s h 
i d a, T. andlzaki. K. , Agricul 
tural and B i o I o g i c a I Chem i 
s t r y, _52^ 2 9 3 (1 9 8 8) #J$) v DNAg 
§®^C0/</W*jj£ii® (Satoh, Y. et a 
1., Journal of Industrial 
Microbiology, 5_, 1 59 (1 990) ^ 
fi8) \z£V77X* FZmAi-ZZt&sim'ChZ. 
[004 3] ±I£cO^-e^®«cft LXftbtiZ L - V 

tf^UbV^ry *A • 7 7/<AMJ 2 3 3&*#cOi8 

Ttt, ^/-/K ^ & / ■ — & 

*<> **8t!fi*:L-n± v «^.ar, y y 
[oo4 4] mmt±. a# H sawo»a* 

ftTIC, W2 0-tt4 0t, »*L<«|^2 5t:-^3 
10. »*L<fl7-8ftjfit-r5r ^*iT^, 

co p H&mn&xnr** y «r»tp LTfTp c tt^x^ 

5o ^M^co^^^ifll^rt, »^ L < It 1 - 5 £S 

%. JEJc»*L<H2-3^fi%-e$,i 0 
mxh*> 0 

[0045] z<D£oiz^T&htiz>m&m>b&+m 
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[0 0 4 6] LA»LT*«9JKft;itf, y*=>-X& % 
Ltf> 6 C i: * £ L - y ^?>&igi£#&{fc 

T, #*L< l*#)2 0~fa4 01C % *Hafo2 5-fa3 5 
I0047] a l - y i§5&£fc* 

[0 0 4 8] 

[004 9] (A) /l/^f^A-77^AMJ 
2 3 3<DiDNA<7)itti 

*£riWiftA#Jft (ttjft:R*2g, (NH 4 ) 2 SO 
4 7 g> K 2 HPO 4 0. 5 g, KH 2 P 0 4 0. 5 
g, MgS0 4 0. 5g t FeS0 4 • 7H 2 06m 
g. MnS0 4 4-6H 2 O 6mg, 6*#^=*r*2. 

5 g , *f>;yK5g, irtfy200iig, J&fi^r 
^2 00i!g> ^a-x20g, 3K@;ki y f h 
*0 i y *y h/nc, yi/^f y *a • 77^amj 

2 3 3 (FERM B P - 1 4 9 7) *#**«JHfc»| 
$-C#£U »?>ixfc»(Mrl Omg/ 
m 1 (Oft&l-y A££fr 1 OmM Na C I - 2 
OraMhMgitt (pH8. 0) - 1 raM EDTA 
-2Na^l5rali:SiLt ^icyDrf-fK 

1 00<i g/mllC^SJ^KSsflDU 

3 7 trc i iw&ia L^ 0 $ ib ic k-t >/H5»^- h y * 
A£&te»&aio. 5%tc#s«£9ic&aiu sonc-c 

*jMC«» Lfc&, ±fi£iI^#K ( 5 , OOOXg, 

20m i o-i 2X:) u ±ra@#£#®u mm 

-*-hy*A£o. 3M±**J:5lcaa]DLfcfjL 2fgFfi 
^lC^i-^DNA$r^7^l$"C^^tO, 7 0%x 

*/-/u-otti*LfcaL ja&Lfco ^jucdnaic 1 

OmMM/^gSljft (pH7. 5) - ImM EDTA 
•2Na»«5ml fcjtox., 4trC-HftflMB U J£*&tf> 



[00 50] (B) &&?L#<nm$l 
±ia (a) wifcyi/e/^7y^A« 77/umj 

2 3 3^iDNA»9 0/z 1 frMRfMRE c o R i 
5 0 u n i t s 3 7t-C 1 *BRlS$-&^ 

StfPLfco :©EcoRlMDNAi:^n^y^ 
**-pHSG3 9 9 (^fSSJl^mBg) £fcJffiS*#E 
c o R I TfWWLfcft, >gWfc»JILfct>G>S:iB£ 
U 5 0mMhy**g#*fc (pH7. 6). 1 OmM^ 
H^, ImM ATP, lOmM MgC 
i 2 WT4 DNA y £ 1 un i t<0&fifc#£8& 
*DL (*&»0jMm**a*-CJE>S) , 4W15« 

[0 0 5 1] (C) 7^<;i/h^t- gfra— K-TSa 

xWJt7-3!)CGSC5074 <t 
hr Al 101, lys C1001, met LI 

ooo) c ( ) rtttr^^h*-*— eac? 

?g (Genotype) £r^-J") 0 
[0052] JiSB (B) ^-C^eafc^^^^ 

JflV\ tfcffcj&A^Aifc (Journal of Mo 
lecular Biology, 5 3 , 1 5 9, 1 9 

70) tcj:9mrie^>^y tr-=iycGsc50 7 4 

8c£7g©fc&U ^O7A7x^-;U5 0mg^ 
Strife (K 2 HP0 4 7 g, KH 2 P0 4 2 g, (N 
H 4 ) 2 S0 4 1 g. Mg S0 4 - 7H 2 O 0. 1 

g % ^3-^ 2 o g&wa&^ i 6 g &m§s*. IV? h 

[00 53] I^^^ttt^TOia 9 
U 7? A* KDNA&ttlfflU ^^7^^ 

K«:*JI»»*<-«t9«IWrL, T#o-*y/wffi^ft®,£ 
fflv^t^i:^^ ^7^;KpHSG3 9 9(Og$ 
2. 2 k b<DDUAWrKiamz^ &£itf)3. 8kb^ 
ADNA»rK-^^e>tifc e m"7X$ K*pHSC3 
9 9-AK£#£ Ufco 

[0054] (D) Z^l^h^LtZ^JkE^l KjJSjg 

gj^tfDNAgg; (a) gf^co-y-y^p-^v^ 

_LSB (C) «"C»fc:77** KpHSC 3 9 9-AKlC 
#£*,£DNAfipA»r>i-£, ifiW«tt»*f*tJc/hffl{|:-f- 
*fc«>lc, ^7^$KpUC119 (5BISJ: 0 ifflK) 

*vr h £ ^ - K*r sae^ £ ^ d n a 

[0 0 5 5] ±g2 (C) mV'ftfty?** KpHSC 3 
9 9-AK&ffl®m%E coRI, Nrul V^WrLit 
h<Ot. 7?*^ KpUC 1 1 9M^£coR 
K Sma I T^3»fLfc4>^«:^L, 5 0 mM h y ^ 
iS»fK ( P H7. 6) % 10mMm^Kh-;K 
ImM ATP, lOmM MgCl 2 &U c T4 DN 
A y ^--g 1 u n i t <D&f$&*mi\ L («-^<D»£t 
«^»^Tfc6) , 12ttl5«^Hs 



-9- 



CO 0 5 61 ^ttit^y^x Kfi«6«r«v\ ifift*^ 

(Journal ofMolecular 
Biology, 53, 1 5 9, 1 9 7 0) KJ:*)biJI2 
o:>>^D t7 • 3!lCGSC50 7 4Mfi«Rftt. 

ryevyysomgmMM (K 2 HP0 4 7 

g, KH 2 P0 4 2g, (NH 4 ) 2 S0 4 1 g % Mg 
S0 4 • 7H 2 O 0. lg, ^3-7 2 0gM 
^ 1 6 g 1 !> y h*Emm IC^U/to 

10 0 5 7] r<o^jfi±^W««:Si£fe*-J: OfK^H 

^2 7*7*% 



m^^xm^tz^^ ^ Kpuc i i 9co££ 

3. 2 k b^DNA^iCjflx.. ££fc)l . 7 k b <OW 
0> % 7kb(ODNA^^$JIIW»g»fliatt 

l,tzt><Dt m&xhoit. 
loo5 8] *ft±&xntiyyx* b'z&mmm&x 

T^o^2i^-r 0 

[0 0 5 9] 
1*2] 
KpUC 1 1 9-AK 



wvmftn*** (kb) 



BamH I 
Bg 1 II 
Hind III 



1 

2 
2 



4. 9 

4. 2. 0. 6 
3. 6. 1. 2 



[0 0 6 0] ±IB<D$!l®J»5gtCj;?)^m^te>n-5^ 
^U'iSrpUCll 9-AK£*«Lfc. #±Jc<fc*)T 

1. 7kbWDNA^ (N r u I -E c oR I WW) 

[00 6 1] ##^2 

ft ~ 

ftttttio <d) W^ixfcr^h^t-f*^ 
-Krs«g**£trft£#toi. 7 k b<DDNABrfr 

lipUCl 1 9 (^SatK) *m^Z>&¥**UX*\s 
KfiP$& (dideoxy chain term 
ina t ionl) (Sanger, F. et a 
1 . , Proc. Nat. Acad. Sc i. USA 
7 4 , 54 6 3. 1 9 7 7) lC J: 9 @ 2 (C^ Lfcf&B&E] 

[006 2] -tco^SE^J^^^— -x-f 

54 2 HSCOT^ /KSro-Kf 5 1 2 6 3 

[0 0 6 3] ##0^3 

RY3 0(OM 

(A) 7y*^ Kp BY 5 0 3C0^ 
7*7*% KpBY503te, yUb'/^f^A-^^ 
ft^IF012144 (FERM BP-251 

5) frbftmztntft+mmi o^^h^y^ 

5 K-C*> 0 . IfW^F 1-9 5 7 8 5 ^$SK12|£<z> J: i 

[0 0 6 4] ^^igjfeAmifi (£*2 g, (NH 4 ) 
2 S0 4 7 g> K 2 HP0 4 0. 5g, KH 2 PO 



4 0. 5g, MgS0 4 0. 5g. FeS0 4 • 7H 2 
O 6rag,MnS0 4 -4-6H 2 0 6 m g , 
:n**2. 5g % *f >yj»5g, fcT^*:/200ji 
g, >2 0 0 /i g. J* 2 0 g&LF& 

i FOl 2 1 4 4£#»ig^&JW*Ti& 
8U Wft*M*>tz 0 ^JMl0mg/m|(O 
y y^-- A«r^trtt»» (25mMFM ( t K 
n^^pf^/V) T^y 1 OmMOEDTA. 5 

OraM^a-^) 2 0mMC!g»U 3 7t:Tl^W 

K^KT/Utfy-SDSifc (0. 2N 
N a OH, 1% (W/V) SDS] 4 0ral£jSxADU 
IS-^AMC^LT^/atCTl 5^|^®Lfc 0 C 

OmKIBIll. 5ml v i§*28. 5 m I <D$L& 
M] 3 0ml SrftdJDU ft#&fPLTd>lb*7k*K: 1 5 

[0 0 6 5]i§i«5±I^f!:^U 4t;T10# 

us, is. ooox g o^L>5>«ic^it, ±mm*# 

S*«fc#U £ifiT-C5#f8L 1 5, 000xg 
OS^Klca^ 7K®$rlsIllXLfc 0 *jgl:2fflffi©a: 

*/-/u£ta;t, -2 0t:-ci^na^E^ 4t:-cio 
»Wh 1 5, 0 0 0 x g c>a<C>5Mtlc£>tt, ttaB£®itx 

[0 0 6 6] tt#£^fc&SL TEtgffifc (m;*i 

0mM s EDTA 1 mM ; H C 1 1CT p H 8 . 0 iCSS 

m 2mii«Lt mmmc8L{ti:i">j»mm (5 

fg»^TEgI«i 0 0ml »Cifi{b-fe>^A I 7 0 g 
lSmltlOmg/mlxfv?^ 
K*£i£l m l £flD;t-C, 1. 3 92 g/ 

m I IC^fcl^ C<0&«*£ 1 2t:-C4 2tt|Hh 1 1 
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6, OOOXg(7)^L^«l^tTofco 
[0 0 6 7] 7*7 7^ KpBY5 0 3|i^»HBJtlCJ: 

a-f-WAjfuvf K«*ffllfc*U *:tf>&KTEg« 
^(C^UTSW^fToyto w<0£?KLT^e>*trt::/7 
*SKpBY503 £^tfStf «K 3 MftK^ h 9 * A 
^^S)^»^3 0mM^tJDL^ v 2{&fioc*/- 

00 0Xg^L>^«tlC^ltTDNA^«t|^$^ 7^7 
*^KpBY503£50 M g'fttt. 
[00 6 8] 

(B) :/7*5 K^^-pCRY3 0OM 
77^n*pHSG2 98 <£iBi&K) 0. 5/xg{C$lJ 
ISfi*U?S all (5 u n i t s) £ 3 7 1 1 P£ffl££ £ 
tf, 7*7* S KDNA£S££U:##Lfc 0 |fflI2 (A) 3g 
-Cm&L1f?7X* Kp BY 5 0 3<O2m g iC#JPR6*$!i 
Xhol (Unit) ^3 7trC3 OjMBUSZlt. 
^7^; KDNAMMMMKLfc, 

10 0 6 9] ^#^7^^ KDNA^^l, 

0mMH)7g«^pH7. 6, 1 OmM MgC 
1 2% lOmMm^W IraM ATPR 

0<T4 DN A y H — £ 1 un i t »Cfc5 J: ? 
SrSMfcU l 6t:-ei sNf^ifiU^ 

[0 0 7 0]^f|5Mll3 0/ig/ml 
©*tv^*», lOO^g/ml (DIP 

K) lOOpg/ml (DX-gal (5- 

7*d^-4-^dd-3 — r > K'J /I'- &-D-#7? 

FW/fK) »*trL#Jt (h^hvi Og, fi*# 

jc**5g, NaCI SgMIi^l'^h/K p 
H7. 2) t3 7t!CT2 4 «H»iL. 4Wtttlt 

DS& (T. Maniatis, E. F. Fritsc 
h, J. Sarabrook, "M o 1 e c u 1 a r c 
loning" (1 98 2) p90-9 1 \z£V 

[00 7 11 7^7^^ KpHSG2 980S 

a I lUmc?7X* KpBY5 0 3&&<Dfo4. Ok 
bVmfrtfftAZtlti??** KpHSG2 9 8-o r 

itf®t>titt 0 &\cmm<nfim$:mi\ iftie (a) 

fthtitiZfyX* Kp B Y5 0 3DNAMi$$Kp 
nlMEcoRn:tfeILTft,H5^2. lkb 



COD NA#rtt£ ±12^7^^ KpHSG2 9 8-o r i 
COKpn I ifctfE c o R I &ftiC?n---->^U 7*7 

k^^- p cry3 ozmmLt:. 

[0 0 7 2] ®%m4 

KpCRY3 Q-AK<Offr$&t/j y^&jjg 

#%0»Jltf> (C) 7*1 KpHSG3 9 

9-AK5/1 g &83JPRBIS&E c o R I *> JltfN r u I £ 
#5 u n i t s 3 7t:^l BSJBJ&£$-£#*?L*: 

fctD£, ecori yy*- x *) mm) In I 

£££U 50mMh^g®« ( P H7. 6) , 10 
mM^ft^Wh-^ 1 tnM ATP, lOmM 
MgC 1 2 *5<fctfT4 DNA'J IS — £ 1 u n i t <D& 
j&tfSrBtfDL (^5>^«SW:^»S-Cfei) . 1 2 

[0 0 7 3J :<DDNA»|EcoRI 3un 

1 t s£flH*3 7rTll$f8&££tf#ft?Lfct>«>^ 
#%0y3O (B) ^'fl^ixfcT 0 ^^^ KpCRY3 0 

1 a g*rftlfK##Ec oR I luni t 3 
7tTm«^^Lfc^»L, 5 OmM 
hVxtffim (pH7. 6), lOraMm^Kh 
— ImM ATP. lOmM M g C 1 2 *3 J: 0<T 
4 D N A y U—\£ luni t gsAu L 

V^fa^ni/^y fcT • 3'JCGSG5074^|?ia 
&U ^>f>/y5 0/ig/inimS«lft (K 
2 HP0 4 7g, KH 2 P0 4 2 g, (NH 4 ) 2 SO 
« lg,MgS0 4 • 7H 2 O 0. lg % 

2 0 g&^>< 1 6 g 1 y y hMZmWl 

[0 0 7 4] rcomifi±^W«c^^&tCi»)^^ 
U ^fffi<t07'7^^ KDNA&JAfflU ^7^7^ $ 
K«rfflBW*i:j:?f91»U T#D-*y/u®&8c®>£ 
/flVMTSi^fct :7*7*^ KpCRY3 0tf>g£ 

8. 6 k b<ODNA»rK-|CAflx, *££*n. 7kb<7) 
#ADNAltftf ±.&<oto<mW£ntz'7 
7*^ KDNA^ 3!J*ffl»ia^RfE»Lfc. 
[0 0 7 5] &'&&&1± % ^^/^^jfe$^ffiv^r»:<0<!: 

£>9?Tofc 0 yutr^^^y £A ♦ 77'<AMJ 2 3 3 
(PERM BP-1 497) 7 t 7^^KpBY502 

efefe«& ioomi <oth&A&i&vn&mmtomi£'?& 

*U >G£l^--y h/m 1 (C/^^J:^^^ 

$e<C2P$^a^t, «^«IICJ:^|3|{*: 
$r^l«>. IM2 0ml 0>'<A>xmt8m (2 7 2mMS 
ucrose, 7 mM KH 2 P0 4 % ImM MgC 
1 2 ; pH7. 4) icras»bfc # Zbicmft&m&ft 

8tLT&tf> % 5 m i (O'i/uxmt&micmmi,* o. 75 

rnKD^i:, 8^iet l lte>ixfc7'7^5 KDNA»»5 
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KtiJlD Srffl^T. 2 5 00^ 

#) £^tf&fJH2A&3£J&i£liteB&L3 0t-e2-3 

£3 7^*5 KpCRY3 Q-AK 



053 (A) &\z.RMi<nlj&$:m\<*Xzf7*l K£»fc. 

I0 0 7 6] 
[^3] 



B a mH I 


i 


1 0. 4 




Kp n i 


1 


10.4 




S a c I 


1 


1 0. 4 




Xh o I 


i 


10.4 




E c o R I 


2 


1. 7, 8. 


7 


X b a I 


2 


3. 4. 7. 


0 


S p h I 


3 


1. 7. 2. 


1.6.6 


P s t 1 


4 


0. 4, 1. 


7. 3. 3. 5. 0 



% KpCRY3 0-AKKJ:^@*E&£*,*;:/ubV< 
^f^A • 7 7/UMJ 2 3 3-AKIi. £#J&o< 
tfrfJjfc 1 TI 1 #3 ^X3f^ffi|££lftX^Xffc&flW 
35#rlC. 8*XMS3?8$ 12658 ^ (FERM P- 1 
2 6 5 8) ^LT*ie$ttT^5 0 

(0 0 7 8] mmmi 

ZflsVs<?T» VJ* i 77/<AMJ 2 3 3<PAECBfl£ 
1) AEC®&&<D#m 

fcifi (JS&0. 4%. 4%. KH 2 P0 4 0. 

05%, K 2 HPO 4 0. 05%, MgS0 4 • 7 H 2 
O 0. 05%. FcS0 4 • 7H 2 O 6mg/K 
MnS0 4 *4-6H 2 0 6mg/L t'tfy2 0 

0/ig/u f7^ysj»iiooM/u 

&0. 1%. B*#j:*;*0. 1%) 50ml£500m 

^utr^^x 1 ; vj± • 2 3 3%&m 

AO*. 3O < CfCT2 0^am«^fT4o^ o 
100 7 9] ffifrfcteJifcU TM^yy r — (Tr i s 
24. 2g/l, 2g/l<7D&£2 
5ml tO. 2N NaOHlSml^U 100 
mll^^T^n) 5mItlSft»ttT4ofc. 

0|ig/ml £^tf±I2TM/<y:7T-lC®£!SjS3U 
3 0^-0 2^^ h L3t 0 

[0080] r<ojB**aa»«r±aB»» <#ifs/afe. 

mftx.*X£l&<) lZX21s\mfrL1t<Dh. AEC10 

g/i «r^w-ra^«^ia c^nso. 2%, m&o. 7 

%. KH 2 P0 4 0. 0 5%. K 2 HP0 4 0. 0 5 
%, MgS0 4 • 7H 2 O 0. 05%. FeS0 4 • 
7H 2 O 6mg/l,MnS0 4 -4-6H 2 0 6 



mg/L tr^^2 o o v. g / i , ^r^>&& 

Ifi 1 00|i g / 1 » 5£^2 Og/I, *2% 
(&3£&8sAo) ) KSttfcU 3 0t:KT3 Bf8Jtg«U 

[0 0 8 1] ^Kl^C/t^a--^ l 0 0 in I <DJt$m 
^77>f- (&^LC-5A) £fflV>TfT4ofc e :<D 

[0 0 8 2] ^U-fcT^^y 17 A - 77^AMJ 2 33 
-L e u-AEC-L y s 1 6 3 (FERM P-13 
5 12), *A • 77/<AMJ 2 3 3- 

AEC-Lys84 (FERMP - 1 3 5 1 1) , :/u 
tT/<^xy ^A- 77/<AMJ 2 33-AEC-Ly s 
24 2 (FERMP- 1 35 1 3) . /l/^f!)!) 
A • y 7^AM J 2 3 3-AEC-Ly s40 (FER 
MP- 1 3510) 0 

I o o 8 3 ] ±i2 LtL&mm*. *«mo < arm* 1 t 

a 1 • 1 ^OX«ft*K^X*X*S«f«F3te3f|c#t£ 
[0084] 

2) AECj^^or^/NVuF^r^— jggjfeggljg 

immo. 4%, M7V^-r>Al. 4%, KH 
2 P0 4 0. 05%. K 2 HP0 4 0. 05%. MgS 
0 4 • 7H 2 O 0. 05%. CaCt 2 -2H 2 0 
2ppm. FeS0 4 «7H 2 0 2ppm, MnSO 
4 • 4-6H 2 0 2 p pm, Z n S 0 4 • 7 H 2 O 
2ppm. NaCl 2ppm, W>2 0 0(ig/ 
1, f7^-HCl lOOtfg/l, * 
0. 1%. &m3L*X0. 1%) 10ml^24<Mt|^ 

^ic5>a. a*s§ mm&pH7. o) Lfc^±iei) ^ 
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( Brevibacterium f 1 a v u m ) £: 
jUSttlClOl'a — x£5 %/ \ <Dm&lZte 

[0 0 8 5] **S«J£ife (iT/U3-^5%, fftfifc 

7^!>iN2. 3%, KH 2 P0 4 0. 0 5%, K 2 
HP0 4 0. 0 5%, MgS0 4 • 7H z O 0.05 
%, FeS0 4 • 7H 2 O 20ppm, MnS0 4 • 
4-6H 2 O 20ppm, t?*?->2 0 0 n g/ I , 

i oo ti &/ \ x /mo. 1 

%, &®:^**0. 3%) (O100inl^500mli 
£^77^3(:^ ^gg (I20t 4 2 0^) 
#JI&lKl*&£&>tf> 1 m 1 £&APL-Oa&3 3t:iCT2 48* 

[0086] i&8te7&> #3t& 100ml a>e>8'k# 
«£T&®fc, J^a&©7MCTftfr Lfc&tt* 10 0m 
MV>&*»VAffim ( P H7. 8) -Cl®ifc*H£, 
I^ISSiiffc£2ml^lUU ^7^lf-Xl g^Mt 
Je^&ICT0W£fi£#Lfcf£, 1 2. 000 rpm, 4 

fei-zfc&fc (7^/<7^yi^y^^ (pH8) 10 

50mM, ATP20mM, MgS0 4 - 7H 2 O 3 
OmM, Tris-HCl (pH8) 1 OOmM, t K 

D^r^eoomM) tcsa©Lfc±i?ro. 1 m 1 
^MiMim nctfco*,, 3 7 t-ci 

itfco cniC2. 5mlW§M (5%FeCl 3 -6 
H 2 0£, 12%TCA£3N HC ! Lfc 

I0 0 8 7)^tol/^> (Thr), y^>- 
(Lys) £$.-3lt<mm®(Oh$<D&&i OOirU 
mii^nThr, L y s Sr^it^ixl 0 OmM. 2 
0 0mM^Lfc££O#j£*£, «Wff*t)gj|Lfc. 

iFSfioKor;*'**' h^-- fe r oBft^^iio%-ej 5 

50f:^t, ^«cMJ 23 3-Leu-AEC-Ly 
s 1 6 3, MJ 2 33-AEC-Lys84, MJ23 
3-AEC-Lys 24 2, MJ233-AEC-Ly 
8 4 0T'OThfil7 0%, 5 0%, 8 0%, 4 0%~C 
*>ofc 0 -r<C^^)AECiHtt<0^«cl , 2, 3, 4, 

[oo88] mmm2 

7 4— Vis a xnm&i 3 ti1t7X'*A» h 

#fc-C&fe# D N A «r@4X U fc. 
[0 0 8 91 &e>ftfc®#£l Orag/ml^MCD 
/f-A^Ol OmM NaC I -2 0mMM*tt 
»«t (pH8. 0) -ImM EDTA— 2Na t&ffli 1 



i 0 0Mg/mMc#s<j;pic&flDU 3 7t:-cnt*iffl 
o. 5%<cftsj: 5ic«anu 5ot:-c6«fM»aLr 

't'A&flg&Kttiu o^ffi^S^aMCfifftLfc 
&ft«:S^M (5, 000 x g , 2O0HL 10 
-1 2t3 U ±SM#*i»tU BMW- h 
0, 3Mtt£Z>£o\cmQL1t&. 1fe&<F>X-* 

5DNA^7^tittD, 7 0%:**y-/l/-0ft 
SRlfc, #btiyS:DNAlC 1 OmMHJx 
ttffiffi (pH7. 5) - ImM EDTA - 2Na|Si 

[0090] jtfE-e#aw«3ft»e>»enfcftfe*D 

N A£ffclK6*$fcE coRI,NruI&lOunits 
-C%£lC&ftU -?7** KpUC 1 1 9£®|f!Rg|3!?E 
coRI, Sma I&2 u n i t s -C«I»f Lfc 
*A£»U 50mMhM«(pH7. 6) , 1 0 
mM^ft^K ImM ATP, lOmMM 

gC 1 2 DNA y iS'—M 1 u n i t 

[00 9 1 ] ^e>ttfc#^7^^ KfiKMlr\ 
/l^>£Aj£ (Journal ofMolecular 
Biology 5_3, 1 59, 1 9 70) tCi^ 

T-3yCGSC5074 (thr Al 101, ly 
s CI 00 1, met L100 0) (( ) rtltT 
^Kt-«S^l(genotype) ^ 

(K 2 HP0 4 7 g, KH 2 P0 4 2 g (N 
H 4 ) 2 S0 4 1 g, Mg S0 4 • 7H 2 O 0. 1 
g, ^3^20g,^16g, l'J7h/HC^^ 
7 \z£*m*Ltt. £SFLT#fc#=>nn-£A 
ECSg/l«r^tfraaW*ifiK:**a*L. AECi 

[0 0 9 2] Z<D&*<D&m±<D±1?ft£1£&:\Z.£>)m 

^%%^^m^xm^<ittz^^ 77** Kpuc i 

19<0&$3. 2 k b^DNABrttKAn*., 1 . 

7 k bOftAD NAIROBI* fcftfc. ^l^|ffi-C§) 
WiL1tt2<r>. J($M1. 7 k bC0DNA»f^(O$fJ|S^ 

#e>*t,fcfe<D£ t>l^a-C*>0, lWfi5*llC^Lfci*S»l 

[0 0 9 3] £fc±fa-C®rt:MJ 2 3 3-Leu-AE 
C-Ly s 1 6 3 J:0^§6ttfcl. 7 k bCDDN ARJf/i* 
^^A^FiL^:^7^^ K (^7^5 KpUC l l 9 -A 

K8 3 5) z&nmm&m-cmm^T. mmmnn** 
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[0 0 9 41 

^7^; KpUCl 1 9-AK835 



tTOr»rK-<p*g 3 (kb) 



BaraH I 
Bgl II 
Hind III 



4. 9 

4. 2, 0. 6 
3. 6, 1. 2 



[0095] *4o % 7kb<0 
&&*5 £ tf^»r»r®tf <0*# $ 4 lC7j* Lfc t><0 £ m 
[0096] H&093 

^1S£^7^-; Kpuc i i 8tfciipu 

CI 1 9£fflV**^*?U**-Ktt*K (dideox 
y cha interminat ionl, Songc 
r et. a 1 . , Proc. Natl. Acad. R 
es. USA. . _74_. 54 6 3. 1 9 7 7) K<fc»m 
EL*. 

[0 0 9 7] ^(»'&&,mWV>*--7^y-7 : 4^>77 

2-5 <C^£3£R*iJ&*P*-* 4 2 1 ©OT 5 / 
SfcSr^-K-*-* i 2 6 3£g*tJ;9ttj££ix-Ci>6;:£ 

mm ttt^x. 8 3 5#a^G^Ajc^ 

^i-irtlCj:*) 2 7 9il(7)7^^A 1 aHT 
h r K£{fcLfct>£> (K^#^-2) > 8 3 6f@^)C^ 
TM^-f * rite J: 0 2 7 9#|Or5/»#A I a 
i^Va IKKffclfcfcO <KW#^3) , 9 0 2#9 

®CA'T££JI1-*C£CJ:9 3 0 if@<o7>y^ 

Ser^PheC^UcfcW (£J*I&&4) , 9 2 
3t@WC^T(:fmciia») 3 0 8#@<DT^ 
/ft^Thr^l I ol-»kLfcf>© «£*iJ#^5) 

[0 0 9 8] HifetfU 

^MT^/uh*^— tfite^#puci i 9»c^o 
-r^ar***^** Kpuc 1 1 9-ak 

1) ^^^TTtecO^iCT^^^AUfco 
[00 9 9] *t\ pUCU9-AK^tf^xJ) 
t T • 3 U J M 1 0 9 (£iBi£5S) CM13K0777 
-£M£flift» ^^t»^W*iDNA 
^rf^SSLfco :01*iDNAt 4 pUC 1 1 9£9 5 



1 2*&TfcS5H L 
[oioo] c ft Kll&mt^mb 

&(C^tf2 5me r(0 1*i^DNA^4SraU 
^ft^ft&^Lrtu <S€>ICDNA#!>*7— «:J:9¥ 

+ ^«rit«u^ *ft€ft, utts^iT^ffltyt 

3D CGSC50 74«cfC^AU % AEC10g/l£ 

[0 10 1] £Cfc^o--*0*ft^ft:/7*S; Kfc 
ttfflU **«l3!:Hai©*ft-Cia«^!l«r*36Ufct 

[0 10 2] §Htfefli5 
^7^$ KpCRY3 0-AK8 3 SgfggRtfg 'J* 
gJ*8l§^&A 

H2ife^2-C^e>ixfc^7^^ KpUC119-AK83 
5 5n g£#JPBS*iifEc oR I*5J:tfNr u!^5 
unitsfflt\ 3 7 q CXltirfflfc&£-£ftMl,1th<7> 
t. Ec oR I J: 0 iffJR) 1 m I 

£U 50mMhy^f$ (pH7. 6) , lOmM 
^f^Kh-^ ImM ATP, lOmM Mg 
C I 2 WT 4 DNA!) if— I? 1 u n i t <0&j£$> 

[0 10 3] I^DNA*»fEcoRI 3un 

1 t s£flH>3 7t:*ei^Pi5g[^:$-fr7>«Lfct><o^ % 

##033 <?> (B) JST#C>ftfc:/7*S KpCRY3 0 
1 g £#JfKS**RE c o R I lunit 3 
7 < C-Cl^R^$it5^bfc'bO$r^L, 5 0mM 
hMfiijS(pH7. 6) % lOmM^f^Kh 
-/K ImM ATP, 1 OmM MaCljfcit/T 
4 DNA 9 if— tf 1 un i t <D£j£#£flxflD L 
7>^i*Sli^»S-efc6) , 1 21C-C1 5«pB8R«* 

t^Ufcn^* ^t7o!)CGSC50 74 #&ff£fJIE 
*U WW^5 0m g/ra I ««rtfS*U>lt (K 

2 HP0 4 7g, KH 2 P0 4 2 g, (NH 4 ) 2 SO 
4 l gl MgS0 4 - 7H 2 0 0. lg. $0l*=i— * 

2 o g i 6 g i y sr h /nc»») k& 
[0 104] c«3»ift±o^W*«r*lfelcJ:»itt**ft* 
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m^xm^ittzz* ^7^U'pcry3o^ 

8. 6 k tXDDNABrfi-ICjjax.* *#£l. 7 k b <OW 

[0 10 5] ^Hte&li. S&/</i'*tt$:Jflv*T&<Dfc 

*50tfofc 0 ^Uf/^f!)!>A'77/^MJ2 33 
(FERM BP-1497) 7*7^U'pBY502 
10 0ml <D«fllBA*ift-C»*««aJ6l*-C* 
«U ^-i'y h/m 1 <c££J;9lc& 

JWLT, £<bK2B*|IMg®iS£U Static* 9 ®# 
2 0 m 1 CO/^P^ffl^ff ( 2 7 2 mM S 
u c r o s e. 7 mM KH 2 P0 4 , 1 mM MgC 

i 2 ; P H7. 4) ctftiufc. $e>icdn*«ra^» 



&LT&«>, Sml«)^/^ffl*«lC»»L, 0. 7 5 

mtcofflfiat. sns-c^b^fc^^x^ kdna^s 

k 25/i FD£St£u 2 0 £ 

ra§^©tfco ^s^amKoatifaA^itwc^Laot:^ 

Tl 5 m g/ral (&&» 
ffi) Sr^tf^II2A^^lcM«b3O < C-C2-3 0iai 

«3 (A) M^Ml^y^U'^ 

[0 10 6] 
[*5] 



%5 




KpCRY3 0-AK8 3 5 


Hf&ifit? 




tt wmK<o±*$ (k b) 


BamHI 


1 


1 0. 4 


Kpn 1 


1 


10.4 


S a c I 


1 


10.4 


Xh o I 


1 


10.4 


EcoRI 


2 


1. 7, 8. 7 


X b a I 


2 


3. 4, 7. 0 


S p h I 


3 


1. 7. 2. K 6. 6 


P s t I 


4 


0. 4, 1. 7, 3. 3, 5. 0 



[0 10 7] ±g2O»Jffi6f^lcJ:0^m^lte>ix6^7 
K£rpCRY3 0-AK8 3 5 ttH%Lti. &*S, 
7*7^-; KpCRY30-AK8 3 5 K «fc 9 
tift \s tf** Py 1 V & ■£* • 7 7^AMJ 2 3 3-AK8 

3 5tt, »j|o<tfOTlTi l#3t(OII« 

#^:FERM P-1 3508i LT^ffc^tLT^ 

a. 

[0 10 8] 3?jfe#l6 

#J6 (&2&0. 4%, «[«7^9A1. 4%, KH 
2 P0 4 0. 0 5%. K 2 HP0 4 0. 0 5%, MgS 

0 4 • 7H 2 O 0. 05%, CaCl 2 - 2H 2 0 
2ppra, FeS0 4 • 7H 2 O 2ppra, MnSO 
4 - 4~6H z O 2ppm. ZnS0 4 • 7 H 2 O 
2ppm, NaCl 2ppm, tf^fy2 00Mg/ 
I , f*T% *S • HC 1 1 0 O/i g/ 1 . $ ;m 
0. 1%, g|&^3r*0. 1%) 10ml £5 0 0ml 

^z^77^^{cm, mm wm&pM. o tfc 

gyu^^fll^^^A ( Brcvibact 
e r i urn f 1 a v urn ) MJ 2 3 3-AK8 3 5 
(FERM P- 1 3508« fcWMU ISSMttU^ 
/W=i-;*£5 g/1 3 0tic 

[0 10 9] *#*t&ift (^=>-^5%, mst 



T>*-V&2. 3%. KH 2 P0 4 0. 0 5%, K 2 
HP0 4 0. 0 5%, MgSO, • 7H 2 O 0. 05 
%, FeS0 4 ' 7H 2 O 2 0 p p m, Mn S 0 4 • 
4-6H 2 O 20ppm. 0 0 ji g/ 1, 

f7;>"HCl 100/ig/K *f ^/S?0. 3 
%, SIS^^^O. 3%) <Dl 0 0 0m 1 £2 y y 
ttfi (12 0U 2 0#fBJ) 

a, ttae»s*»«>2 0ini ^aanDL-c, mioo 

0 r pnu iS^Sl v vnu 3 3t, pH7. 6lC 
T2 4^^H$rtTofc 0 
[0 110] ®#&T&. M^5 0 0m 1 d»&B<bft 

HKTA**. ft^fl*K?2d»#Ufctftt*K£ 
* t (NH 4 ) 2 S0 4 2g/l ; KH 2 P0 4 0. 5 
g/1 ;KH 2 P0 4 0. 5g/l ;MgS0 4 • 7H 
2 0 0. 5 g/1 ; Fe S0 4 • 7H 2 O 20pp 
m;MnS0 4 • 4^6H 2 O 20ppm;^7;y 
&&&1 00/ig/l ;pH7. 6) 0 1 000m ItC 

ttMMK4r2 51 * hA*a«ffiMtKtti&* % 
^p-^9g^U, 0^3OOrpm, 
SO. lvvm, ifiS3 3t, pH7. 6iCT24($|H] 

[0 111] Rfi»T». (4 000 r pm, 

£ftL*U :©S«HT*©*»»5 0 0ml^ 3*6* 
«LBK*v£**tft (H + S) »*7AiaUL-«J 
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[0 112] fc#0<]<!:LT. mm<D&mzX. 7 

U \?s< 1) • 77 '<i*M J 2 3 3 (FERM B 
P- 1 4 9 7) ^tfTVeV^-r !J *A • 7 7/<AM 

7?*^ K 



J 2 3 3-AK (FERM P- 1 2 6 58) £f$3£ 

[0 113] 
1&6] 



HJ233-AK835 

MJ233-AK 

MJ233 



pCRY30-AK835 
PCRY30-AK 



0 g/1 



[0 1 14] 

: i 

&?'JOg£ : 1263 

SB^JOS® : Genomic DNA 

GTC GCC CTG CTC GTA CAG AAA TAT GGC 
Val Ala Leu Val Val Gin Lys Tyr Gly 

1 5 
GAA CGC ATT AGA AAC GTC GCT GAA CGG 
Glu Arg lie Arg Asn Val Ala Glu Arg 
20 25 
GGA AAT AAT GTC GTG GTT GTC TGC TCC 
Gly Asn Asn Val Val Val Val Cys Ser 

35 40 
GAG CTT CTA GAA CTT GCT GCG GCA GTG 
Glu Leu Leu Glu Leu Ala Ala Aia Val 

50 55 
GAA ATG GAT ATG CTC CTG ACT GCT GCT 
Glu Met Asp Met Leu Leu Thr Ala Gly 
65 70 
GTC GCC ATG GCT ATT GAG TCC CTG GGT 
Val Ala Met Ala He Glu Ser Leu Gly 
85 

GGT TCT CAG GCT GGT GTG CTC ACC ACC 
Gly Ser Gin Ala Gly Val Leu Thr Thr 
100 105 
ATT GTT GAT GTC ACT CCA GGT CGT GTG 
He Val Asp Val Thr Pro Gly Arg Val 

115 120 
AAG ATC TGC ATT GTT GCT GGT TTC CAG 
Lys He Cys He Val Ala Gly Phe Gin 

130 135 
GAT GTC ACC ACG TTG GGT CGC GGT GGT 
Asp Val Thr Thr Leu Gly Arg Gly Gly 
145 150 



8. 

1- 5g/l 
0. 6g/l 



2 0 0 Omg 
4 0 Omg 
1 2 Omg 



45 

t££ : HJ233 

W&Z&1-&%r : peptide 
#£&S : 1-1263 
#m*e*£Lfc;frfc:P 
[0 115] 



GGT TCC 
Gly Ser 

10 
ATC GTT 
He Val 

GCA ATG 
Ala Met 

AAT CCC 
Asn Pro 

GAG CGT 
Glu Arg 
75 

GCA GAG 
Ala Glu 
90 
GAG CGT 
Glu Arg 

CGT GAA 
Arg Glu 

GGT GTC 
Gly Val 

TCT GAT 
Ser Asp 
155 



TCG CTT GAG 
Ser Leu Glu 

GCC ACC AAG 
Ala Thr Lys 
30 

GGA GAC ACC 
Gly Asp Thr 
45 

GTT CCG CCA 
Val Pro Pro 
60 

ATT TCT AAC 

He Ser Asn 

GCT CAA TCT 
Ala Gin Ser 

CAC GGA AAC 
His Gly Asn 
110 

GCA CTC GAT 
Ala Leu Asp 
125 

AAT AAG GAA 
Asn Lys Glu 
140 

ACC ACT GCA 
Thr Thr Ala 



ACT GCG 
Ser Ala 

15 
AAG GCT 
Lys Ala 

ACG GAT 
Thr Asp 

GCT CGT 
Ala Arg 

GCT CTC 
Ala Leu 
80 

TTC ACG 
Phe Thr 
95 
GCA CGC 
Ala Arg 

GAG GGC 
Giu Gly 

ACC CGC 
Thr Arg 

GTT GCA 
Val Aia 
160 
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TTG GCA 
Leu Ala 

GAC GCC 
Asp Gly 

ctg CAA 
Leu Glu 

TCC AAC 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
He Ala 

CGT GTC 
Gly Val 

TCC GAT 
Ser Asp 

GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

Arg Ala 

AAT GTG 
Asn Val 

GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
lie Ser 
385 

ac CAT 
Leu His 

GCA GGC 
Ala Gly 



GCT GCT CTG 
Ala Ala Leu 
165 

GTG TAC ACC 
Val Tyr Thr 

180 
AAC CTC AGC 
Lys Leu Ser 
195 

ATT TTG GTG 
lie Leu Val 

CTT CGC GTA 
Leu Arg Val 

GGC TCT ATG 
Gly Ser Met 
245 

GCA ACC GAC 
Ala Thr Asp 

260 
AAG CCA GGC 
Lys Pro Gly 
275 

ATC AAC ATT 
lie Asn lie 

ACC ACC GAC 
Thr Thr Asp 

Met Glu lie 

325 

CTT TAC GAC 
Leu Tyr Asp 

340 
AAG TCT CAC 
Lys Ser His 
355 

GTC AAC GTG 
Val Asn Val 

GTG CTG ATC 
Val Leu He 

GAG CAG TTC 
Glu Gin Phe 
405 

ACC GGA CGC 
Thr Gly Arg 
420 



AAC GCT 
Asn Ala 

GCT GAC 
Ala Asp 

TTC GAA 
Phe Glu 

CTA CGC 
Leu Arg 
215 
CGC TCG 
Arg Ser 
230 

GAG GAT 
Glu Asp 

AAG TCC 
Lys Ser 

GAG GCT 
Glu Ala 

GAC ATG 
Asp Met 
295 
ATC ACG 
He Thr 
310 

Leu Lys 

GAC CAG 
Asp Gin 

CCA GGT 
Pro Gly 

AAC ATC 
Asn He 
375 
CGT GAA 
Arg Glu 
390 

CAG CTG 
Gin Leu 



GAT GTG TGT 
Asp Val Cys 
170 

CCG CGC ATC 
Pro Arg lie 

185 
GAA ATG CTG 
Glu Met Leu 
200 

AGT GTT GAA 
Ser Val Glu 

TCT TAT AGC 
Ser Tyr Ser 

ATT CCT GTG 
He Pro Val 
250 

GAA GCC AAA 
Glu Ala Lys 

265 
GCG AAG GTT 
Ala Lys Val 
280 

GTT CTG CAG 
Val Leu Gin 

TTC ACC TGC 
Phe Thr Cys 

Lys Leu Gin 
330 

GTC GGC AAA 
Val Gly Lys 

345 
GTT ACC GCA 
Val Thr Ala 
360 

GAA TTG ATT 
Glu Leu He 

GAT GAT CTG 
Asp Asp Leu 

GGC GGC GAA 
Gly Gly Glu 
410 



GAG ATT 
Glu He 

GTT CCT 
Val Pro 

GAA CTT 
Glu Leu 

TAC GCT 
Tyr Ala 
220 
AAT GAT 
Asn Asp 
235 

GAA GAA 
Glu Glu 

GTA ACC 
Val Thr 

TTC CGT 
Phe Arg 



TAC TCA 
Tyr Ser 

AAT GCT 
Asn Ala 
190 
GCT GCT 
Ala Ala 
205 

CGT GCA 
Arg Ala 

CCC GGC 
Pro Gly 

GCA GTC 
Ala Val 

err ac 

Val Leu 
270 
GCC TTG 
Ala Leu 
285 

TCC TCT 
Ser Ser 



AAC GTC 
Asn Val 
300 
CCT CGC 
Pro Arg 
315 

Val Gin Gly Asn 



TCT GAC 
Ser Asp 



GTC TCC 
Val Ser 

GAG TTC 
Glu Phe 

TCC ACC 
Ser Thr 
380 
GAT GCT 
Asp Ala 
395 

GAC GAA 
Asp Glu 



CTC GTG 
Leu Val 
350 
ATG GAA 
Met Glu 
365 

TCT GAG 
Ser Glu 



GAT GTT 

Asp Val 
175 

CAG AAG 

Gin Lys 

GTT GGC 
Val Gly 

TTC AAT 
Phe Asn 

ACT TTG 
Thr Leu 
240 
CTT ACC 
Leu Thr 
255 

GGT ATT 
Gly He 

GCT GAT 
Ala Asp 

GTG GAA 
Val Glu 

GGA CGC 
Gly Arg 
320 
Trp Thr 

335 

GGT GCG 
Gly Ala 

GCT CTG 
Ala Leu 

ATC CGC 
He Arg 



GCT GCA CGT GCA 
Ala Ala Arg Ala 
400 

GCC GTC GTT TAT 
Ala Val Val Tyr 
415 
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[0 1 1 6] : 2 : ?A 7?s<A, 

&n<0&& : 1263 ' : HJ233-Leu-AEC-Lysl63 

m<D& : 1#m$r^-rHE^ : peptide 
h # n i^- : olL&tt : 1-1263 

&W<Z>nm : Genomic DNA $$f&£fc£ Lfc2ffe : E 

fiffi [0 117] 

GTC GCC CTC CTC GTA CAG AAA TAT GGC GGT TCC TCG CTT GAG AGT GOG 
Val Ala Leu Val Val Gin Lys Tyr Gly Cly Ser Ser Leu Glu Ser Ala 

15 10 15 

GAA CGC ATT AGA AAC GTC GCT GAA CGG ATC GTT GCC ACC AAG AAC OCT 
Glu Arg He Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 

20 25 30 

GGA AAT AAT GTC GTG GTT CTC TGC TCC GCA ATG GGA GAC ACC ACG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT GOG GCA GTG AAT CCC GTT CCG CCA GCT CGT 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG GAT ATG CTC CTG ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC 
Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala lie Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
lie Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
Lys lie Cys lie Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTG AAC GCT CAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT OCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 

180 185 190 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

TCC AAG ATT TTG GTG CTA CGC AGT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys lie Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 
210 215 220 
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GTG CCA CTT CGC GTA CGC TCG TCT TAT AGC AAT GAT CCC GGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

ATT GCC GGC TCT ATC GAG GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC 
He Ala Gly Ser Met Glu Asp lie Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

GGT GTC GCA ACC GAC AAG TCC GAA GCC AAA GTA ACC CTT CTG GGT ATT 
Gly Val Ala Thr Asp Lys Ser Clu Ala Lys Val Thr Val Leu Gly He 
TCC GAT AAG CCA GGC GAG ACT GCG AAG GTT TTC CGT GCG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Thr Ala Lys Val Phe Arg Ala Leu Ala Asp 

275 280 285 

GCA GAA ATC AAC ATT GAC ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA 
Ala Glu lie Asn He Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 

290 295 300 

GAC GGC ACC ACC GAC ATC ACG TTC ACC TGC CCT CGC TCT GAC GGA CGC 
Asp Gly Thr Thr Asp He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

CGT GCG ATG GAG ATC TTG AAG AAG CTT CAG GTT CAG GGC AAC TGG ACC 
Arg Ala Met Glu lie Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

AAT GTG CTT TAC GAC GAC CAG GTC GGC AAA GTC TCC CTC GTG GGT GCG 
Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

340 345 350 

GGC ATG AAG TCT CAC CCA GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG 
Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

CGC GAT GTC AAC GTG AAC ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC 
Arg Asp Val Asn Val Asn lie Glu Leu He Ser Thr Ser Glu lie Arg 

370 375 380 

ATT TCC GTG CTG ATC CGT GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA 
He Ser Val Leu lie Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

CTG CAT GAG CAG TTC CAG CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT 
Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 



410 



415 



405 

GCA GGC ACC GGA CGC 
Ala Gly Thr Gly Arg 
420 

I 0 1 18J K?«J#^ : 3 
mW&Z : 1263 

&m<om : mm 

nH^\(Omm : Genomic DNA 

mm 

GTG GCC CTG GTC GTA CAC AAA TAT GGC GGT TCC TCG CTT GAG ACT GCG 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

GAA CGC ATT AGA AAC GTC GCT GAA CGC ATC GTT GCC ACC AAG AAG GCT 



t*£ : MJ233-AEC-Lys84 

*HR£&-f 323" : peptide 
tf&QL®. : 1-1263 

10 1191 



-19- 



Clu Arg lie Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 

20 25 30 

GCA AAT AAT CTC GTC GTT GTC TGC TCC GCA ATG GGA GAC ACC ACG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT GCG GCA GTG AAT CCC GTT CCG CCA GCT CGT 
Glu Uu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG GAT ATG CTC CTG ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC 
Glu Met Asp Met Uu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala He Glu Ser Uu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 U0 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Uu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTG AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Uu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

180 185 190 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Uu Glu Lys Leu Ser Phe Glu Glu Met Uu Glu Leu Ala Ala Val Gly 

195 200 205 

TCC AAG ATT TTG GTG CTA CGC AGT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys He Leu Val Uu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

GTG CCA CTT CGC GTA CGC TCG TCT TAT AGC AAT GAT CCC GGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Uu 
225 230 235 240 

ATT GCC GGC TCT ATG GAG GAT ATT CCT GTG GAA GAA CCA GTC CTT ACC 
He Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Uu Thr 

245 250 255 

GGT CTC GCA ACC GAC AAG TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

260 265 270 

TCC GAT AAG CCA GGC GAG GTT GCG AAG GTT TTC CGT GCG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Val Ala Lys Val Phe Arg Ala Leu Ala Asp 
275 280 285 
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CCA CAA 
Ala Glu 
290 
GAC GCC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 

GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
lie Ser 
385 

CTG CAT 
Leu His 



ATC AAC 
He Asn 

ACC ACC 
Thr Thr 

ATG GAG 
Met Glu 

CTT TAC 
Leu Tyr 
340 
AAG TCT 
Lys Ser 
355 

CTC AAC 
Val Asn 

GTG CTG 
Val Leu 

GAG CAG 
Glu Gin 



ATT GAC ATG 
He Asp Met 
295 

GAC ATC ACC 
Asp lie Thr 

310 
ATC TTG AAG 
lie Leu Lys 
325 

GAC GAC CAG 
Asp Asp Gin 

CAC CCA GGT 
His Pro Gly 

GTG AAC ATC 
Val Asn He 
375 

ATC CGT GAA 
lie Arg Glu 

390 
TTC CAG CTG 
Phe Gin Leu 
405 



GTT CTG CAG 
Val Leu Gin 

TTC ACC TGC 
Phe Thr Cys 

AAG CTT CAG 
Lys Leu Gin 
330 

GTC GGC AAA 
Val Gly Lys 

345 
GTT ACC CCA 
Val Thr Ala 
360 

GAA TTG ATT 
Glu Leu He 

GAT GAT CTG 
Asp Asp Leu 



GGC GGC GAA 
Gly Gly Glu 
410 



AAC GTC 
Asn Val 
300 
CCT CGC 
Pro Arg 
315 

GTT CAG 
Val Gin 

GTC TCC 
Val Ser 

GAG TTC 
Glu Phe 

TCC ACC 
Ser Thr 
380 
GAT GCT 
Asp Ala 
395 

GAC GAA 
Asp Glu 



TCC TCT GTG GAA 
Ser Ser Val Glu 



TCT CAC 
Ser Asp 

GGC AAC 
Gly Asn 

CTC CTG 
Leu Val 
350 
ATG GAA 
Met Glu 
365 

TCT GAG 
Ser Glu 



GGA CGC 
Gly Arg 
320 
TGG ACC 
Trp Thr 
335 

GGT GCG 
Gly Ala 

GCT CTG 
Ala Leu 

ATC CGC 
He Arg 



GCT GCA CGT GCA 
Ala Ala Arg Ala 
400 

GCC GTC GTT TAT 
Ala Val Val Tyr 
415 



GCA GGC 
Ala Gly 

[0 12 0] R?IJ#^:4 
ffifiJ<Og$ : 1263 

mmm mm 

&.M<Dm& : Genomic DNA 



ACC GGA 
Thr Gly 
420 



CGC 
Arg 



GTG GCC 
Val Ala 
1 

GAA CGC 
Glu Arg 

GGA AAT 
Gly Asn 

GAG CTT 
Glu Leu 
50 

GAA ATG GAT ATG 
Glu Met Asp Met 
65 



tfcfe : MJ233-AEC-Lys242 

4$$(£r&-f IB53- : peptide 
MEftS : 1-1263 

[0 12 1] 



CTG GTC 
Leu Val 

ATT AGA 
He Arg 
20 

AAT GTC 
Asn Val 
35 
CTA GAA 
Leu Glu 



GTA CAG AAA 
Val Gin Lys 
5 

AAC GTC GCT 
Asn Val Ala 

GTG GTT GTC 
Val Val Val 

CTT GCT GCG 
Leu Ala Ala 
55 

CTC CTG ACT 
Leu Leu Thr 
70 



TAT GGC GGT 
Tyr Gly Gly 
10 

GAA CGG ATC 
Glu Arg He 
25 

TGC TCC GCA 
Cys Ser Ala 
40 

GCA GTG AAT 
Ala Val Asn 

GCT GGT GAG 
Ala Gly Glu 



TCC TCG CTT 
Ser Ser Leu 

GTT GCC ACC 
Val Ala Thr 

ATG GGA GAC 
Met Gly Asp 
45 

CCC GTT CCG 
Pro Val Pro 
60 

CGT ATT TCT 
Arg He Ser 
75 



GAG ACT GCG 
Glu Ser Ala 
15 

AAG AAG GCT 
Lys Lys Ala 
30 

ACC ACG GAT 
Thr Thr Asp 

CCA GCT CGT 
Pro Ala Arg 

AAC GCT CTC 
Asn Ala Leu 
80 



7 7^A 
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GTC CCC ATG GCT ATT GAC TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala lie Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 no 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
Lys lie Cys lie Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 HO 

GAT GTC ACC ACG TTG GGT CCC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTG AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

180 185 190 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

TCC AAG ATT TTG GTG CTA CGC ACT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

GTG CCA CTT CGC GTA CGC TCG TCT TAT AGC AAT GAT CCC GGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

ATT CCC GGC TCT ATG GAG GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC 
He Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

GGT GTC GCA ACC GAC AAG TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

260 265 270 

TCC GAT AAG CCA GGC GAG GCT GCG AAG GTT TTC CGT GCG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 

275 280 285 

GCA GAA ATC AAC ATT GAC ATG GTT CTG CAG AAC GTC TTC TCT GTG GAA 
Ala Glu lie Asn He Asp Met Val Leu Gin Asn Val Phe Ser Val Glu 

290 295 300 

GAC GGC ACC ACC GAC ATC ACG TTC ACC TGC CCT CGC TCT GAC GGA CGC 
Asp Gly Thr Thr Asp He Thr Phe Thr Cys Pro Arg Scr Asp Gly Arg 
305 310 315 320 

CGT GCG ATG GAG ATC TTG AAC AAG CTT CAG GTT CAG GGC AAC TGG ACC 
Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

AAT GTG CTT TAC GAC GAC CAG GTC GGC AAA GTC TCC CTC GTG GGT GCG 
Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 
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CGC ATC AAG 
Gly Met Lys 
355 

CGC GAT GTC 
Arg Asp Val 

370 
ATT TCC CTG 
He Ser Val 
385 

CTG CAT GAG 
Leu His Glu 

GCA GGC ACC 
Ala Gly Thr 

10 12 2] S?ij#-J§-: 5 
R?IJCQ&£ : 1263 

sm<om : mm 

m<D& : 

&M<Oftm : Genomic DNA 

mm 

GTG GCC CTG 
Val Ala Leu 
1 



340 

TCT CAC 
Ser His 

AAC GTG 
Asn Val 

CTG ATC 
Leu He 

CAG TTC 
Gin Phe 
405 
GGA CGC 
Gly Arg 
420 



CCA GGT GTT 
Pro Gly Val 
360 

AAC ATC GAA 
Asn lie Glu 

375 
CGT GAA GAT 
Arg Glu Asp 
390 

CAG CTG GGC 
Gin Leu Gly 



345 

ACC GCA 
Thr Ala 

TTG ATT 
Leu He 

GAT CTG 
Asp Leu 

GGC GAA 
Gly Glu 
410 



GAG TTC 
Glu Phe 

TCC ACC 
Ser Thr 
380 
GAT GCT 
Asp Ala 
395 

GAC GAA 
Asp Glu 



350 

ATG GAA GCT CTG 
Met Glu Ala Leu 
365 

TCT GAG ATC CGC 
Ser Glu lie Arg 

GCT GCA CGT GCA 
Ala Ala Arg Ala 
400 

GCC GTC GTT TAT 
Ala Val Val Tyr 
415 



tt£ : HJ233-AEC-Lys40 

#&£&1-g2*§- : peptide 
: 1-1263 

[0 12 3] 



GAA CGC ATT 
Glu Arg He 

GGA AAT AAT 
Gly Asn Asn 

35 

GAG CTT CTA 
Glu Leu Leu 
50 

GAA ATG GAT 
Glu Met Asp 
65 

GTC GCC ATG 
Val Ala Met 

GGT TCT CAG 
Gly Ser Gin 

ATT GTT GAT 
He Val Asp 
115 

AAG ATC TGC 
Lys He Cys 



GTC CTA 
Val Val 
5 

AGA AAC 
Arg Asn 

20 
GTC GTG 
Val Val 

GAA CTT 
Glu Leu 

ATG CTC 
Met Leu 

GCT ATT 
Ala He 
85 

GCT GGT 
Ala Gly 
100 

GTC ACT 
Val Thr 

ATT GTT 

He Val 



CAG AAA 
Gin Lys 

GTC GCT 
Val Ala 

GTT GTC 
Val Val 

GCT GCG 
Ala Ala 
55 

CTG ACT 
Leu Thr 
70 
GAG TCC 
Glu Ser 

GTG CTC 
Val Leu 

CCA GGT 
Pro Gly 

GCT GGT 
Ala Gly 



TAT GGC 
Tyr Gly 

GAA CGG 
Glu Arg 

25 

TGC TCC 
Cys Ser 

40 
GCA GTG 
Ala Val 

GCT GGT 
Ala Gly 

CTG GGT 
Leu Gly 

ACC ACC 
Thr Thr 
105 
CGT GTG 
Arg Val 
120 

TTC CAG 
Phe Gin 



GGT TCC TCG 
Gly Ser Ser 
10 

ATC GTT GCC 
He Val Ala 

GCA ATG GGA 
Ala Met Gly 

AAT CCC GTT 
Asn Pro Val 
60 

GAG CGT ATT 
Glu Arg He 
75 

GCA GAG GCT 
Ala Glu Ala 
90 

GAG CGT CAC 
Glu Arg His 

CGT GAA GCA 
Arg Glu Ala 



GGT GTC AAT 
Gly Val Asn 



CTT GAG 
Leu Glu 

ACC AAG 
Thr Lys 
30 

GAC ACC 
Asp Thr 

45 
CCG CCA 
Pro Pro 

TCT AAC 
Ser Asn 

CAA TCT 
Gin Ser 

GGA AAC 
Gly Asn 
HO 
CTC GAT 
Leu Asp 
125 

AAG GAA 
Lys Glu 



AGT GCG 
Ser Ala 
15 

AAG GCT 
Lys Ala 

ACG GAT 
Thr Asp 

GCT CGT 
Ala Arg 

GCT CTC 
Ala Leu 
80 

TTC ACG 
Phe Thr 
95 
GCA CGC 
Ala Arg 

GAG GGC 
Glu Gly 



ACC CGC 
Thr Arg 
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130 

GAT GTC ACC 
Asp Val Thr 
145 

TTG GCA GCT 
Leu Ala Ala 

GAC GGC GTC 
Asp Gly Val 

aG GAA AAG 
Leu Glu Lys 
195 

TCC AAG ATT 
Ser Lys lie 

210 
GTG CCA CTT 
Val Pro Leu 
225 

ATT GCC GGC 
He Ala Gly 

GGT GTC GCA 
Gly Val Ala 

TCC GAT AAG 
Ser Asp Lys 
275 

GCA GAA ATC 
Ala Glu lie 

290 
GAC GGC ACC 
Asp Gly Thr 
305 

CGT GCG ATC 
Arg Ala Met 



ACG TTG 
Thr Leu 

GCT CTG 
Ala Leu 
165 
TAC ACC 
Tyr Thr 
180 

CTC AGC 
Leu Ser 

TTG GTG 
Leu Val 

CGC GTA 
Arg Val 

TCT ATG 
Ser Met 
245 
ACC GAC 
Thr Asp 
260 

CCA GGC 
Pro Gly 

AAC ATT 

Asn lie 

ATC GAC 
He Asp 



AAT GTG CTT 
Asn Val Leu 

GGC ATG AAG 
Gly Met Lys 
355 

CGC GAT GTC 
Arg Asp Val 

370 
ATT TCC CTC 
lie Ser Val 
385 

aG CAT GAG 



GAG ATC 
Glu He 
325 
TAC GAC 
Tyr Asp 
340 

TCT CAC 
Ser His 



135 
GGT CGC 
Gly Arg 
150 

AAC GCT 
Asn Ala 

GCT GAC 
Ala Asp 

TTC GAA 
Phe Glu 

CTA CGC 
Leu Arg 
215 
CGC TCG 
Arg Ser 
230 

GAG GAT 
Glu Asp 

AAG TCC 
Lys Ser 

GAG GCT 
Glu Ala 

GAC ATC 
Asp Met 
295 
ATC ACG 
He Thr 
310 

TTG AAG 
Leu Lys 



GGT GGT 
Gly Gly 

GAT GTG 
Asp Val 

CCG CGC 
Pro Arg 
185 
GAA ATG 
Glu Met 
200 

AGT GTT 
Ser Val 

TCT TAT 
Ser Tyr 

ATT (XT 
lie Pro 

GAA GCC 
Glu Ala 
265 
GCG AAG 
Ala Lys 
280 

GTT aG 
Val Leu 



TCT GAT 
Ser Asp 
155 
TCT GAG 
Cys Glu 
170 

ATC GTT 
He Val 

CTG GAA 
Leu Glu 

GAA TAC 
Glu Tyr 

AGC AAT 
Ser Asn 
235 
GTC GAA 
Val Glu 
250 

AAA GTA 
Lys Val 

GTT TTC 

Val Phe 

CAG AAC 
Gin Asn 



TTC ACC 
Phe Thr 

AAG CTT 
Lys Leu 



GAC CAG 
Asp Gin 

CCA GGT 
Pro Gly 



GTC GGC 
Val Gly 
345 
GTT ACC 
Val Thr 
360 

GAA TTG 
Glu Leu 



AAC GTG AAC ATC 
Asn Val Asn lie 
375 

CTC ATC CGT GAA GAT GAT 
Leu lie Arg Glu Asp Asp 
390 

CAG TTC CAG CTG GGC GGC 



TGC CCT 
Cys Pro 
315 
CAG GTT 
Gin Val 
330 

AAA GTC 
Lys Val 

GCA CAG 
Ala Glu 

ATT TCC 
lie Ser 



140 

ACC ACT 
Thr Thr 

ATT TAC 
lie Tyr 

CCT AAT 
Pro Asn 

CTT GCT 
Leu Ala 
205 
GCT CGT 
Ala Arg 
220 

GAT CCC 
Asp Pro 

GAA GCA 
Glu Ala 

ACC GTT 
Thr Val 

CGT GCG 
Arg Ala 
285 
GTC TCC 
Val Ser 
300 

CGC TCT 
Arg Ser 



GCA GTT GCA 
Ala Val Ala 
160 

TCA GAT GTT 
Ser Asp Val 
175 

GCT CAG AAG 
Ala Gin Lys 
190 

GCT GTT GCC 
Ala Val Gly 

CCA TTC AAT 
Ala Phe Asn 

GGC ACT TTG 
Gly Thr Leu 
240 

GTC CTT ACC 
Val Leu Thr 

255 
CTG GGT ATT 
Leu Gly He 
270 

TTG GCT GAT 
Leu Ala Asp 

TCT GTG GAA 
Ser Val Glu 



CAG GGC 
Gin Gly 

TCC CTC 
Ser Leu 

TTC ATC 
Phe Met 
365 
ACC TCT 
Thr Ser 
380 

GCT GCT 
Ala Ala 



CTG GAT 
Leu Asp 
395 

GAA GAC GAA GCC 



GAC GGA CGC 
Asp Gly Arg 
320 

AAC TGG ACC 
Asn Trp Thr 

335 
GTG GGT GCG 
Val Gly Ala 
350 

GAA GCT CTG 
Glu Ala Leu 

GAG ATC CGC 
Glu lie Arg 

CCA CGT GCA 
Ala Arg Ala 
400 

GTC GTT TAT 
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Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 



405 

GCA GGC ACC GGA CGC 
Ala Gly Thr Gly Arg 
420 



410 



415 



10 1 2 4] ffi^JS^:6 
K#]tf>g£ : 1263 

&n<om : mm 

HMCD&m : Genomic DNA 



ft'm*&-r&^ : peptide 
#£ftS : 1-1263 

f&^tS«:835 #a^)R HtG 836 # 

902 #B*>J;tf923 #BW ttC £fcl*T 
m*$lZ % 835 #BOR #G -CfcfJ, 836 902 #9 

*5<tl/923 #@W #C -C*)5Ct«t<fct\ 
[0 1 2 5J 



: MJ233 

GTGGCCCTGG TCGTACAGAA ATATGGCGGT TCCTCGCTTG AGAGTGCGGA ACGCATTAGA 60 
AACGTCGCTG AAOGGATCGT TGOCACCAAG AAGGCTGGAA ATAATGTCGT GGTTGTCTGC 120 
TCCGCAATGG GAGACACCAC GGATGAGCTT CTAGAACTTG CTGCGGCAGT GAATCCCGTT 180 
CCGCCAGCTC GTGAAATGGA TATGCTCCTG ACTGCTGGTG AGOGTATTTC TAACGCTCTC 240 
GTCGCCATGG CTATTGAGTC CCTGGGTGCA GAGGCTCAAT CTTTCACGGG TTCTCAGGCT 300 
GGTGTGCTCA CCACCGAGCG TCACGGAAAC GCACGCATTG TTGATGTCAC TCCAGGTCGT 360 
GTGCGTGAAG CACTOGATGA GGGCAAGATC TGCATTGTTG CTGGTTTCCA GGGTGTCAAT 420 
AAGGAAACCC GCGATGTCAC CACGTTGCGT CCCGGTGGTT CTGATACCAC TGCAGTTGCA 480 
TTGGCAGCTG CTCTGAACGC TGATGTGTGT GAGATTTACT CAGATGTTGA CGGCGTGTAC 540 
ACCGCTGACC CGCGCATCGT TCCTAATGCT CAGAAGCTGG AAAAGCTCAG CTTCGAAGAA 600 
ATGCTGGAAC TTGCTGCTGT TGGCTOCAAG ATTTTGGTGC TACGCAGTGT TGAATACGCT 660 
CGTGCATTCA ATGTGCCACT TCGOGTACGC TCGTCTTATA GCAATGATCC CGGCACTTTG 720 
ATTGCCGGCT CTATGGAGGA TATTCCTGTG GAAGAAGCAG TOCTTACCGG TGTCGCAACC 780 
GACAAGTCCG AAGCCAAAGT AACCGTTCTG GGTATTTCCG ATAAGCCACG CGAGRYTGCG 840 
AAGGTTTTCC GTGCGTTGGC TGATGCAGAA ATCAACATTG ACATGGTTCT GCAGAACGTC 900 
TYCTCTGTGG AAGACGGCAC CAYCGACATC ACGTTCACCT GCCCTCGCTC TGACGGACGC 960 
CGTGCGATGG AGATCTTGAA GAAGCTTCAG GTTCAGGGCA ACTGGACCAA TGTGCTTTAC 1020 
GACGACCAGG TCCGCAAAGT CTCCCTCGTG GGTGCGGGCA TGAAGTCTCA CCCAGGTGTT 1080 
ACCGCAGAGT TCATGGAAGC TCTGCGCGAT GTCAACGTGA ACATCGAATT GATTTCCACC 1140 
TCTGAGATCC GCATTTCCGT GCTGATCCCT GAAGATGATC TCGATGCTGC TGCACGTGCA 1200 
CTGCATGAGC AGTTCCAGCT GGGCGGCGAA GACGAAGCCG TCGTTTATGC AGGCACOGGA 1260 



CGC 

[0 12 6] E?q#^:7 
mm&Z : 421 

tfefe : UJ233 

#IB£^-f : peptide 



1263 

1-421 

to^>tS« : 279 #@<OAAA ttAla *fcf*Thr £fcteVal 
301 SBWYYttSer *fcl*Phe §r^L, 308 
#BOZZZ ttThr Sfclille £jfU mmc. 279 #B 
<DAAA #Ala VhV . 301 #S (DYYY &Ser % 30 

8 #g^)ZZZ^Thr X-hZZ£i±t£1,\ 
[0 12 7] 



Val Ala Uu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Glu Arg He Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 
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20 25 30 

Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

He Val Asp Vai Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

Lys He Cys lie Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val 

165 170 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

180 185 190 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

He Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

260 265 270 

Ser Asp Lys Pro Gly Glu AAA Ala Lys Val Phe Arg Ala Leu Ala Asp 

275 280 285 

Ala Glu He Asn lie Asp Met Val Leu Gin Asn Val YYV Ser Val Glu 

290 295 300 

Asp Gly Thr 111 Asp He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

Arg Ala Met Glu lie Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

340 345 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

Arg Asp Val Asn Val Asn lie Glu Leu He Ser Thr Ser Glu He Arg 

370 375 380 

He Ser Val Leu lie Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

Ala Gly Thr Gly Arg 
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420 



IB21 7kb(O^DNA»r^I 
IS 3 I KpCRY30-AK835 



is n 



Pstl 
Pvul 



Nrul 
1 



Xbol Ncol Bail 
I I 1_ 



HlncH 



Pit r Bom 

Hindu Pvul Pvul 
Hindi jprol | E coRI 



» l.7kb 



I 200 bp 



102] 







Pstl BgUL 






Pvul 




HfndHI Pvul Pvul 


Nrul 
t . 


Xbol Mco! Bgll 
1 1 1 


It 




1 rtncflloral | EcoPl 
1 1 1 1 II 



I 1 200 bp 



[®3] 




(51) Int. CI. 5 fl»JG§- Jfl*l£3i#^ FI tttfiS^ffidr 

(C 1 2 P 13/08 
C 1 2 R 1:13) 
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«**S»»Raw* A 8 T B 3 • 1 9 
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